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PROCEEDINGS OF THE SECTION 



Tuesday, June 13— Afternoon 

The meeting was called to order at 2 o'clock by the chair- 
man, Dr. Hill Hastings, Los Angeles. 

Dr. Hastings read the chairman's address, entitled ''Puru- 
lent Infections of the Ear, Nose and Throat: Our Responsi- 
bility to the Public." 

Dr. Chester C. G)tt, Buffalo, read a paper on "Xanthosis 
and Causes of Septal Bleeding." Discussed by Drs. Emil 
Mayer, New York; Henry B. Hitz, Milwaukee; George F. 
Cott, Buffalo; Cullen F. Welty, San Francisco; C M. Brown, 
Buffalo, and Chester C. Cott, Buffalo. 

Dr. James J. King read a paper by himself and Dr. John 
J. Conellan, New York, on "Further Observations on the 
Connellan-King Diplococci Throat Infections and Their 
Sequelae, with Especial Reference to Arthritis" with lantern 
demonstration. Discussed by Drs. John J. Connellan, New 
York ; Emil Mayer, New York ; Virgil P. Gibney, New York ; 
Isaac H. Jones, Philadelphia; George F. Cott, Buffalo, and 
James J. King, New York, 

Dr. Thomas E. Carmody, Denver, read a paper on "Qeft 
Palate and Hare Lip" (lantern demonstration), with presen- 
tation of a case of cleft palate by Dr. Burt R. Shurly, Detroit. 
Discussed by Drs. Charles H. Oakman, Detroit; John F. 
Bamhill, Indianapolis; William W. Carter, New York, and 
Thomas E. Carmody, Denver. 

Dr. Greenfield Sludcr, St. Louis, read a paper on "The 
Method of Tonsillectomy by Means of the Alveolar Eminence 
of the Mandible and Guillotine." Discussed by Drs. G. Hudson 
Makuen, Philadelphia; George PauU Marquis, Chicago; 
W. Eugene Dixon, Oklahoma City; Eugene R. Lewis, 
Dubuque, Iowa; William W. Carter, New York; John O. 
McReynolds, Dallas, Texas; John F. Bamhill, Indianapolis; 
Hanau W. Loeb, St. Louis ; William S. Tomlin ; Indianapolis ; 
Cullen F. Welty, San Francisco; Elmer E. Henderson, Chi- 
cago; Oliver Tydings, Chicago, and Greenfield Sluder, St 
Louis. 

The chairman appointed as a nominating committee Drs. 
Robert Levy, Denver; Burt R. Shurly, Detroit, and Norval 
H. Pierce, Chicago. 

Wednesday, June 14 — Morning 

Dr. Emil Mayer moved that the papers of the morning be 
read, that the opening discussions be given, and that further 
discussion be postponed until after Uie B&riny pictures, to 
be shown at 11:30. Motion carried. 
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12 PROCEEDINGS OF THE SECTION 

The following papers were read as a symposium on 
"Chronic Suppuration of the Nasal Accessory Sinuses": 

Dr. Joseph C Beck, Chicago: "The Evolution of the 
Frontal Sinus Operation, with Special Reference to the 
External Operation." 

Dr. Lee M. Hurd, New York: "Intranasal Surgery for 
Relief of Chronic Frontal Sinusitis." 

Dr. G. E. Shambaugh, Chicago : "Surgery of the Ethmoid." 

Dr. William E. Sauer, St. Louis: "Surgical Treatment of 
Chronic Suppuration of the Maxillary Sinus." 

Dr. Hanau W. Loeb, St. Louis: "The Sphenoid Sinuses; 
a Review of the Past with Suggestions for the Future." 

Dr. Ross H. Skillem, Philadelphia: "Operations on the 
Sphenoid Sinuses." 

Dr. Samuel Iglauer, Cincinnati: "Roentgenography of the 
Sphenoid and Ethmoid Cells by the Oblique Method (Lantern 
Demonstration ) ." 

Dr. George F. Cott, Buffalo: "Ethmoid Empyema: Acute 
and Chronic" 

These eight papers were discussed by Drs. H. P. Mosher, 
Boston; Lee Cohen, Baltimore; H. Y. McNaught, San Fran* 
Cisco; Francis W. Alter, Toledo, Ohio; Joseph C. Beck, 
Chicago; George F. Cott, Buffalo; G. E. Shambaugh, 
Chicago, and Samuel Iglauer, Cincinnati. 

Wednesday, June 14 — Afternoon 

The following papers were read as a symposium on 
"Chronic Suppurative Otitis Media": 

Dr. George W. Mackenzie, Philadelphia: "Chronic Middle 
Ear Suppuration." 

Dr. Norval H. Pierce, Chicago: "Nonoperative Treatment 
of Otitis Media." 

Dr. John F. Barnhill, Indianapolis : "End-Results of Treat- 
ment of Otitis Media." 

These three papers were discussed by Dr. Francis T. Emer- 
son, Boston. 

At this time the Biriny pictures were shown, giving tests 
of vestibular apparatus. 

Dr. Emil Mayer, New York, moved that a vote of thanks 
be extended to Dr. Isaac H. Jones, Philadelphia, for present- 
ing these pictures, and that his remarks be incorporated in 
the transactions of this section. Motion carried. 

The three foregoing papers were further discussed by 
Drs. W. E. Dixon, Oklahoma City; Cullen F. Welty, San 
Francisco; Emmett L. Jones, Cumberland, Md.; J. Holinger, 
Chicago ; A. E. Prince, Springfield, III ; H. B. Harris, Dayton, 
Ohio; W. S. Tomlin, Indianapolis; Charles M. Robertson, 
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Chicago ; Qark W. Hawley, Chicago ; George W. Mackenzie, 
Philadelphia; Norval H. Pierce, Chicago, and Joseph C. 
Beck, Chicago. 

Dr. Philip D. Kerrison, New York, read a paper on "The 
Mastoid Operation of Ten Years Ago and Today: Gradual 
Changes in Operative Methods and Technic. Brief Estimate 
of the Advance as Measured by Practical Results." Discussed 
by Drs. R. B. Canfield, Ann Arbor. Mich. ; Cullen F. Welty, 
San Francisco ; Joseph C. Beck, Chicago ; Wendell C. Phillips, 
New York, and Philip D. Kerrison, New York. 

Dr. David J. Davis, Chicago, read a paper on "Vaccine 
Therapy: Its Possibilities and Limitations." Discussed by Dr. 
John A. Pratt, Aurora, 111. 

Dr. George M. Coates, Philadelphia, read a paper on "Clin- 
ical Experience with Use of Vaccines in Diseases of the Ear, 
Nose and Throat." Discussed by Dr. Daniel W. Layman, 
Indianapolis. 

Thursday, June IS—Morning 

The meeting was called to order at 9:15 by the chairman, 
the first order of business being the report of the Nominat- 
ing Committee. This committee offered the following names 
for consideration : chairman, Dr. Francis P. Emerson, Boston ; 
vice chairman. Dr. Greenfield Sluder, St. Louis; secretary, 
Dr. L. W. Dean, Iowa City, Iowa; representative in House 
of Delegates, Dr. Robert Levy, Denver; alternate. Dr. Elmer 
L. Kenyon, Chicago. 

Moved and carried that the report of the Nominating Com- 
mittee be accepted as read and that Dr. John J. Kyle of Los 
Angeles cast the ballot of the entire section for the names 
read. Motion carried. 

The report of the Committee on Teaching Oto-Laryngology, 
was read by Dr. Robert Levy, chairman of the committee. 
Moved and carried that the report be accepted. 

The chairman appointed Dr. H. P. Mosher, Boston, to 
fill the vacancy on this committee caused by the death of 
Dr. Ballinger. 

The chairman appointed as an obituary committee, Drs. 
Joseph C. Beck, Chicago, and R. B. Canfield, Ann Arbor, 
Mich., with instructions to report at the afternoon section. 

The chairman appointed Drs. Ross H. Skillem and G. 
Hudson Makuen, Philadelphia, as a committee to frame suit- 
able resolutions expressing the appreciation of the section for 
the entertainment given them by Dr. Burt R. Shurly, Detroit. 

The following papers were read as a symposium on 
"Examination and Treatment of the Bronchi and Larynx": 

Robert F. Ridpath, Philadelphia: "The Possibilities and 
Limitations of Nonsurgical Bronchoscopic Treatment" 
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14 PROCEEDINGS OF THE SECTION 

Robert C. Lynch, New Orleans: "Possibilities and Limita- 
tions of Suspension Laryngoscopy." 

These two papers were discussed by Dr. W. B. Chamberlin, 
Qeveland. 

Dr. Chevalier Jackson, Pittsburgh, read a paper on "New 
Solutions of Mechanical Problems of Foreign-Body Bron- 
choscopy," with lantern demonstration. Discussed by Drs. 
Thomas Hubbard, Toledo; Samuel Iglauer, Cincinnati; H. P. 
Mosher, Boston; Ross H. Skillem, Philadelphia; George F. 
Cott, Buffalo; W. E. Dixon, Oklahoma City; George F. 
Keiper, Lafayette, Ind. ; Robert H. Good, Chicago ; Lee Cohen, 
Baltimore; J. W. Murphy, Cincinnati; W. R. Butt, Canton, 
Ohio; Robert F. Ridpath, Philadelphia, and Chevalier Jack- 
son, Pittsburgh. 

Dr. Lee Cohen, Baltimore, read a paper on "Correction of 
External Nasal Deformities by Subcutaneous Method (Lan- 
tern Demonstration)." Discussed by Drs. W. W. Carter, 
New York; Elmer L. Kenyon, Chicago, and Lee Cohen, 
Baltimore. 

Thursday, June 15— -Afternoon 

From 1 :30 until 2 o'clock opportunity was given members 
to present instruments, etc. 

Dr. George F. Cott, Buffalo, presented an instrument to 
prevent snoring. This is an attachment to the nosepiece of 
eyeglasses. 

Dr. Joseph D. Heitger, Bedford, Ind., presented a modifica- 
tion of Beck's tonsil instrument, providing better control of 
the instrument. 

Dr. Frank C. Todd, Minneapolis, presented a tonsillectomy 
forceps which bites, not up and down as the ordinary forceps, 
but in the other direction. 

Dr. Albin M. Painter, Youngstown, Ohio, presented an 
arrangement of ring to steady the carrying light on the nasal 
pharyngoscope to be used in removing the posterior tip under 
direct inspection. 

Dr. R. E. Mercer, Detroit, showed a tube which is used for 
drain in the antrum. 

Dr. Samuel Iglauer, Cincinnati, presented a "broncho- 
ilioscope," a small tunnel which corresponds to the light 
carrier on the Jackson tube. 

Dr. A. E. Rector, Appleton, Wis., showed a frontal sinus 
curet. 

Dr. Robert Sonnenschein, Chicago, showed a small flexible 
hearing tube. 

Dr. Clark W. Hawley, Chicago, presented an aluminum 
hearing fan. 

Dr. Wendell C. Phillips, New York, read a paper on "Clin- 
ical Types of Labyrinthitis, with Comments on Treatment." 
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Dr. Isidore Friesner, New York, read a paper on "The 
Differential Diagnosis Between Purulent Labyrinthitis and 
Cerebellar Lesions." 

Dr. Wells P. Eagleton, Newark, N. J., read a paper on "The 
Importance of Aural Sjrmptoms in the Early Diagnosis of 
Pontile Cerebellar Angle Growths (Lantern Demonstration)." 

These three papers were discussed by Drs. Horace New- 
hart, Minneapolis; I. H. Jones, Philadelphia; J. Holinger, 
Chicago; George W. Mackenzie, Philadelphia; L. Fisher, 
Philadelphia; Isidore Friesner, New York, and Wells P. 
Eagleton, Newark, N. J. 

The following resolution was presented: 

The Section of Otolaryngology of the American Medical Association 
desires to express its appreciation of the generous hospitality of 
Dr. Shurly and the other Detroit members during the session, and 
also to express its thanks to the management of the Hotel Statler for 
the excellent provisions made for the scientific proceedings. 

The following resolution was presented by the obituary 
committee : 

Whbxbas, The following members of this section have been called 
from our midst by death; and 

Whbkbas, The loss of these worthy and distinguished gentlemen is 
keenly felt by the section and by the profession in general; be it 

Resolved, That we, by rising, pay deference to the memory of 
William Ballinger, John O. Roe and John R. Fletcher; be it further 

Resolved, That a copy of this resolution be spread on the minutes 
and that the Secretary be instructed to notify the families of the 
deceased of this action. 

Dr. Burt R. Shurly, Detroit, read a paper on "The Rela- 
tion of the Ductless Glands to Rhinology." No discussion. 
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ACUTE PURULENT INFECTIONS OF THE 
NOSE, THROAT AND EAR 

OUR EESPONSIBILITY TO THE PUBLIC * 



HILL HASTINGS, MJ). 

LOS ANGSLES 



In opening the proceedings of this section I must in 
the beginning express to you my grateful appreciation 
of the high honor bestowed on me in the selection of 
myself at the San Francisco meeting as chairman of 
this section. I realize that the honor is not altogether 
a personal one, but is in recognition of the good work 
being done in laryngology and otology by my col- 
leagues on the Pacific coast. 

The occasion of the chairman's address to this sec- 
tion offers, it seems to me, an opportunity to deal in a 
general way with some of our special problems. I 
wish to direct your attention to some practical phases 
of the problem of the care of acute, purulent infections 
of the ear, nose and throat. Especially I desire to 
point out how we may increase our efficiency to the 
general public, and to the general medical profession. 
It is not my purpose to go into the problem of acute 
and chronic tonsil infections. I do not flatter myself 
that I am offering anything that is new to you ; but I 
hope that I may be able to summarize your own and 
my own practical experiences, that the attention of the 
general medical profession may be aroused more fully 
to the importance of putting into practice preventive 
measures in diseases of the ear, nose and throat. We 
should not lose sight of the fact that our efficiency to 
the general public depends as much, and perhaps more, 
on our being able to prevent purulent infections, and to 

* Chairmmn's address. 



Digitized by 



Google 



18 HILL HASTINGS 

minimize the complications from purulent infections 
of the hose and throat, as it does on our skill in treat- 
ing the serious complications that may result. Many 
of the serious complications and many of the deaths 
are preventable complications and preventable deaths. 
The general public largely depends on newspaper 
advertisements and a few popular medical writers for 
its information about the care of the ear, nose and 
throat. For example, a "cold in the head" is still con- 
sidered a trivial complaint, and "rhinitis tablets" have 
taken the place once agreeably filled by sugar-coated 
homeopathic pellets. An "earache" is just being recog- 
nized by the public as a serious symptom, yet prompt 
attention is still being delayed by the use of "laudanum 
drops," and also delayed by the ignorant belief that "to 
cut the eardrtun means destruction of hearing." The 
mastoid abscesses and deaths in every community are 
still not connected up with the primary cause. "Spit- 
ting" is tabooed and regulated against, but "sneezing" 
still occupies a polite place in the public's manners. 
Sputum is considered dangerous, whereas nasal secre- 
tion is regarded by the public only as disagreeable. 
Fresh and salt water plunges, contaminated by nasal 
and throat secretions, especially during epidemic peri- 
ods of nose and throat infections, are far more danger- 
ous than some other conditions for which strict health 
regulations are enforced. Every summer hundreds of 
infections of the ear, nose and throat occur from dirty 
plunges. Such plunges, beautifully tiled, often look 
immaculately clean, but in reality they are badly con- 
taminated at certain periods and are sources of danger 
to those not infected and also to those already infected. 
Many mastoids, and some deaths, occur that should be 
and can be prevented by keeping people with "colds" 
from swimming, and especially from diving. 

Therefore, one of the problems that confront us is, 
how to teach the public to prevent, or at least help to 
prevent, infections of the ear, nose and throat. 
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PURULENT INFECTIONS 19 

"colds in the head" and "sore throats" 
The general public is not aware of the seriousness of 
"colds," nor alive either to the preventive measures 
against "colds," or to the preventive measures against 
the serious complications arising from neglected "colds 
in the head." That over 90 per cent, of the cases of 
mastoiditis result from ordinary "colds" and "sore 
throats" is alone sufficient excuse for making more 
public our own experience in handling acute infections 
of the nose and nasopharynx. 

There is still much discussion as to the relative 
values of the various etiologic factors in the pro- 
duction of a "head cold." That an infection is the 
paramount factor is generally accepted. It may be 
that the infecting organism cannot always be isolated. 
The recent experiments of Foster* are interesting in 
showing that a filterable virus, apparently free from 
any demonstrable micro-organisms, produced typical 
"colds" in 42 per cent, of 36 students inoculated. As 
a rule, pus organisms — the various forms of the strep- 
tococcus, the pneumococcus, the Micrococcus catar- 
rhalis, the Bacillus influenzae and many other organ- 
isms — can be grown from the purulent nasal secretions. 
The experiments of Cocks * demonstrate the impor- 
tance of the etiologic factor of atmospheric changes. 
These two main etiologic factors, infections and atmo- 
spheric changes, drafts, etc., have been recognized by 
clinical experience. There are other factors, such as 
lowered body resistance from excessive fatigue and 
indiscretions in diet, tending to congestion of the 
mucous membrane of the nose. 

Prevention, — The public is not sufficiently aware of 
certain preventive measures, which may be briefly 
summarized as follows: 1. A daily cold bath. If the 

1. Foster, G. B.. Jr.. The Etiology of Common Colds: The Probable 
Role of a Filterable Virus as the Causative Factor, Thb JouanAL 
A. M. A., April 15. 1916, p. 1180. 

2. Cocks: Expenmental Studies of the Effect of Various Atmospheric 
Conditions Upon the Upper Respiratory Tract, Tr. Am. Laryngol., 
Rbinol. and (Jtol. Soo., 1915. 
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cold tub bath produces too much shock, a cold sponge 
bath about the face, neck, chest and shoulders may be 
substituted. 2. Fresh, circulating air in the bedcham- 
ber. The sleeping porch accomplishes this result. The 
fad for outdoor sleeping, while in the main good, can 
be abused, for it is our experience that some people, 
particularly some children, are better oflf indoors, 
especially in cold, damp weather. The attempt to 
"harden" children who are susceptible to bronchitis 
and laryngitis, by forcing them to sleep outdoors in 
bad weather, is especially to be condemned. Morse,' 
in an instructive paper on the cold air treatment in 
pneumonia cases, remarks that he has seen no ill 
effects from cold fresh air treatment of patients with 
lobar pneumonia, but believes harm is done in pneu- 
monia cases complicated by bronchitis. This has been 
the experience of laryngologists for a long time in 
regard to acute inflammations of the upper air tract. 
3. Another preventive measure against "colds" is the 
avoidance of plunges, especially during epidemics of 
"colds." Plunges are contaminated at such times by 
the nasal secretion of those aflFected. The sanitary 
control of our college gymnasium and Y. M. C. A. 
plunges, various baths and athletic club plunges is a 
problem that is only of late being recognized. There is 
a widespread ignorance and complete indifference on 
the part of those in charge of them. A recent paper 
by Levine * gives some facts on this subject based on 
the examination of the swimming pool of the Iowa 
State College. Frequent changes of the water of a 
swimming pool, at least once a week, with periodic 
cleansing of the bottom and sides of the empty pool 
with ordinary lime bleach (calcium hypochlorite) is a 
safe measure. Where the cost of water is such that 
the water must be used again, Levine recommends that 



3. Morse, J. L.: The Treatment of Respiratory Diseases in ] 
and Childhood, The Joukiial A. M. A., Jan. 8, 1916, p. 71. 

4. Levine: The Sanitary Control of Swimmmg-Pools, Jour. 



DU., March, 1916. 
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the water be pumped into a filtration plant, the empty 
tank cleansed, and the water be pumped back again, 
and disinfected in the tank by the use of copper sul- 
phate, one part to a million. A bag containing the cop* 
per sulphate is drawn along the surface of the water 
until all is dissolved, a procedure that takes about fif* 
teen minutes. 4. Another preventive measure against 
''colds'' is the care in handling the nasal secretion of an 
infected member of a household. Handkerchiefs of 
cheesecloth should be used as much as possible and 
burnt. In the early stage of a ''cold" sneezing is not 
a harmless pleasure. 5. The use of vaccines, much 
lauded in various quarters to prevent "colds," has not 
proved of value in the experience of those qualified to 
pass judgment on this point. 

COMPLICATIONS FROM A "cOLD IN THE HEAD" 

A "cold" or ^'sore throat" may be a simple affair; 
but the complications that often result are more seri- 
ous and may prove fatal. A majority, probably over 
90 per cent, of the cases of middle-ear abscess and 
mastoiditis, result directly from the ordinary "colds" 
and "sore throats." Nearly all the cases of suppura- 
tion of the frontal, sphenoid and ethmoid sinuses, and 
a majority of the cases of suppuration of the maxillary 
antrum, result from neglected "colds in the head." 
While this is well known to otologists and laryngolo- 
gists, the necessity for preventive measures against 
these complications is not appreciated sufficiently by 
the general medical profession, and hardly at all by 
the public. 

The problem of protecting the nasal accessory 
sinuses from infections that often become chronic 
depends largely on one factor, that of maintaining 
good drainage of these cavities during a "cold." That 
can be well done only when the general medical man 
realizes that his patients with acute nasal infection 
should be referred when possible to men who are doing 
ear, nose and throat work. Such is not generally the 
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custom. The rule rather is to send such patients later, 
after the complications have advanced to an extent that 
cause serious concern. 

The problem of curing a large proportion of the 
complications, e. g, frontal sinus suppuration, largely 
depends on the same factor, that of good drainage, 
which we have of late years found can be done by 
conservative intranasal surgery. Drainage by the 
simpler surgical measures has almost supplanted the 
dangerous radical procedures of external operations on 
the frontals, antra, etc. There will be fewer long 
standing cases of suppuration of the accessory sinuses 
of the nose when it is more generally understood that a 
persisting nasal discharge requires prompt attention. 
Purulent discharge from no other organ of the body is 
ignored either by the general practitioner or the public. 
"Catarrh," "catarrhal discharge" and "remedies for 
catarrh" are terms that are even now as much abused 
and as incorrectly interpreted as "catarrh of the 
stomach" and "catarrh of the bowels" were the terms 
ignorantly used a generation ago. The "patent medi- 
cine" "catarrh cures" thrive in large part by virtue of 
the ignorance of the public. 

The best protection against infection of tlie ears, 
especially in children, is the removal of tonsils and 
adenoids. It is likely no exaggeration to say that noth- 
ing has done so much to protect the ears from infec- 
tions and conserve the hearing of the population now 
growing up to adult life, as the widespread practice of 
removing the tonsils and adenoid growths of children. 
The majority of mastoid abscesses in children occur in 
those whose tonsils and adenoid growths have not been 
removed. Also, it is noteworthy that in the infectious 
disease, such as diphtheria, scarlet fever, measles, etc. 
no form of local treatment of the nose and throat has 
so adequately protected the ear from purulent infec- 
tions as the removal of the tonsils and adenoids prior 
to the onset of the infectious disease. 
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The best protection against further spread of puru- 
lent infection of the middle ear, as we all know, is 
prompt incision of the drum membrane as soon as a 
middle ear abscess forms. Gradually the public is 
being taught this fact. Nevertheless there is still con- 
siderable prejudice against opening the drum mem- 
brane. The number of mastoid operations has been 
greatly reduced in the last ten years, and we must cer- 
tainly give credit to the two preventive measures 
emphasized above : (1) the removal of tonsils and ade- 
noid growths in children, and (2) more prompt inci- 
sion of the drum membrane when a middle ear abscess 
has formed. 

The dangerous practices that tend to the spread of 
the purulent infections of the nasopharynx into the ear 
may be stunmarized as follows: 1. The use of nasal 
douches of the Birmingham glass-duct type, with the 
head thrown back, tends to force purulent material up 
the eustachian tube into the ear cavity. The same 
applies to snuffing salt water up the nose. 2. Forcible 
douching of the nose with syringes, particularly where 
the large olive-shaped bulb tip completely closes the 
nostril. Gentle douching with a small tip syringe is 
less harmful. 3. Blowing the nasal secretion out of the 
nose with too much force. 4. Swimming, and particu- 
larly diving, during a "cold in the head." There is 
notable ignorance on the part of the public on this 
point, particularly in that it is a common belief that 
one who has recovered from a "cold," and yet whose 
nose is stuflfed with thick, nasal secretion, is relieved 
by diving in plunges and especially in salt water 
plunges, or in the ocean. The purulent material washed 
out is a danger to others ; and the diver himself runs 
a risk of forcing some of the pus into his middle ear. 
Most of us have seen many cases of mastoid abscess 
occur from this cause every summer during the swim- 
ming season. At our large ear, nose and throat insti- 
tutions, it is commonly noted that the swimming season 
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invariably brings on "a crop of mastoids." The advice 
to keep out of the water until a ''head cold" is entirely 
cleared up cannot be too strongly impressed on tihe 
public. 

These few practical preventive measures, as aiq>lied 
to the ear, nose and throat, obvious as they are to us, 
are not as well known to the general practitioner, and 
the general public, as we ear, nose and throat men are 
apt to assume. We must remember, too, that these 
preventive measures can best reach the public through 
the medium of the general medical profession. 
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XANTHOSIS AND OTHER SEPTAL 
HEMORRHAGES 



CHESTER C COTT, M.D. 

BUFFALO 



In discussing the question of n^sal hemorrhage I 
wish to eliminate the general diseases which cause 
epistaxis. We all know that many general diseases 
have this symptom, such as diseases of the blood, 
anemia, for instance, of the heart by causing passive 
congestion, of the liver and kidneys by raising blood 
pressure, or of the blood vessels, as in syphilis. In 
addition, epistaxis may accompany the acute infectious 
diseases or there may be a hereditary tendency to it, as 
in hemophiliacs. We need not concern ourselves with 
these conditions at this time, for it is our duty to recog- 
nize them and then return the patients to the general 
practitioner for treatment. As nosebleed from these 
causes compose only a minority of the cases which 
come to our notice, we shall be saving time by con- 
sidering by far the majority of nasal hemorrhages, 
those due to septal lesions. 

You are familiar with the traumatic t}rpe of nasal 
hemorrhage, which is usually unilateral, and with that 
type accompanying ulcerations of the septum and per- 
forations caused by picking the nose or by tuberculosis 
or syphilis. Then tumors though rare cause very 
troublesome hemorrhage at times. However, the most 
frequent cause of septal hemorrhage is that condition 
called xanthosis and is described by Watson Williams 
as a "yellowish pigmentation of the pituitary mem- 
brane as a result of interstitial hemorrhage." Of all 
the locations in the nose where hemorrhage occurs the 
anterior part of the septum is the most frequent. The 
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percentage, according to some authorities, is about 75. 
Xanthosis is as a rule the start of these lesions. There- 
fore, in discussing xanthosis and its cure we shall con- 
sider the most common, most persistent and the most 
easily overlooked disease of the nasal septum causing 
hemorrhage. 

In its early stages xanthosis is often not recognized 
by the general practitioner because the bleeding is not 
profuse. Slight hemorrhage occurs at any time of the 
day or night. It is unconsciously swallowed or at 
night inhaled. The next day it is vomited or coughed 
up, giving no clue as to its source. As the disease 
advances blood serum covers the involved area and 
dries. This finally becomes large enough to be 
detached by forcible blowing of the nose. A slight 
amount of mucous membrane is torn off with each 
scab until eventually blood appears after blowing the 
nose and the source of the hemorrhage is located. 

Occasionally the bleeding is quite profuse, even in 
the early stages, when a site near the anterior septal 
artery is attacked. This, however, is usually a later 
manifestation. The thin mucous membrane and peri- 
chondrium are ulcerated and the anterior septal artery 
or one of its branches is opened. Then the hemorrhage 
occurs three or four times a day and is profuse each 
time. Usually it is at this stage that the cases 
come to us. 

On examination a yellowish spot the size of a dime 
is seen on the septum about half an inch from the 
anterior nares. It has seemed to me to be present as 
often on straight septums as on those deviated. Occa- 
sionally one or two spots of blood may be noticed near 
the center of the lesion. At times there is a steady 
oozing from the involved surface or from one part of 
it or a well marked, pulsating hemorrhage. In what- 
ever stage we see it first very slight rubbing with cotton 
will open the capillaries. 

The treatment in the past has to my mind secured 
only temporary relief. Packing has been used, daily 



Digitized by 



Google 



XANTHOSIS 27 

applications have been tried, and chemical or electric 
cautery has been resorted to. Some men have severed 
the arteries found bleeding. The first two measures 
are certainly not of permanent value. The cautery, 
although occasionally useful, causes a great deal of 
reaction if applied strong enough to overcome the 
hemorrhage. The last-mentioned method is good if 
the hemorrhage is confined to one spot. I wish to 
bring to your attention a method which was mentioned 
some time ago at a meeting of the American Academy 
of Ophthalmology and Oto-Laryngology by my father. 
As the subject has never come before this body I 
thought it advisable to describe our method, since it 
stops the hemorrhage immediately, never to recur. 

The mucous membrane and perichondrium are 
raised just as in starting the submucous resection of 
the septum. If the hemorrhage is near the floor of the 
nose the periosteum of the nasal crest of the superior 
maxillary bone is also raised. The incision is made a 
quarter of an inch anterior to the lesion and the mem- 
branes are freed from attachment a quarter of an inch 
beyond the involved area in all directions. Then iodo- 
form gauze is packed snugly between the septum and 
perichondriiun. This puts the flap under slight tension 
and effectually prevents any hemorrhage. If the mem- 
brane and perichondrium have been eroded so that 
there is nothing left to raise, the edges of the ulcer are 
raised in the usual manner and the bare cartilage gently 
scraped with an elevator. Then the gauze is put in 
place. This is left in position two days, during which 
time the flap becomes somewhat thickened. If there is 
slight bleeding when the gauze is removed, another 
piece is inserted for a day. As a rule no hemorrhage 
occurs after the third day. When packing is no longer 
necessary, the flap is gently pressed against the septum 
and encouraged to heal over the crescent-shaped piece 
of cartilage which is then visible. When this has 
healed, hemorrhage will never occur again in that 
region. 
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If both sides of the septum are diseased, the worse 
side should be done first and allowed to heal before the 
second one is touched. Otherwise a perforation will 
surely result, since the cartilage on both sides of that 
part of the septum will be without nutrition for a short 
time. However, this has never occurred to us if only 
one side is taken care of at a time. Complete healing 
of the incision takes place in about two weeks. Scarlet 
red ointment hastens recovery somewhat. We have 
had only two cases in which circumstances made it 
necessary to operate on both sides at the same time. 
These patients had bled so much it was thought no 
more could be spared and packing was not well tol- 
erated. Considering all sides of the question, we 
decided to do both sides at one sitting. Both patients 
made good recoveries with small crescent-shaped per- 
forations about one-eighth of an inch wide. 

I shall hand to your secretary a report of thirty- 
eight cases in the order in which they came to us. 
These are all private cases. The hospital ward cases 
are not included. The patient in Case 9 suddenly had a 
severe nasal hemorrhage. The lesion was close to the 
nasal crest of the superior maxillary bone. The pul- 
sating hemorrhage was the most marked I have seen in 
this region. However, I operated immediately, with 
complete success. 

In Case 10 the healing was very poor after operation. 
The woman was 55 years old and had no general dis- 
ease. Her perichondria! flap showed absolutely no 
inclination to stick to the cartilage after it had once 
been separated. Occasionally this happens. After a 
Simpson tampon has been left in place for a few hours 
the perichondrium adheres to the cartilage. But in 
this one case it did not. After about three months it 
healed all right. There was no hemorrhage at any 
time after operation. 

Case 31 was the worst one we had. The woman 
was 50 year of age and lived in the country some dis- 
tance from her physician. She bled continuously for 
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eight days, except when her nose was packed. She 
finally would not stand for more packing and became 
so weak that she was brought to town. She had had 
two doses of coagulose with no effect. In the office I 
soon located the source of the trouble, operated on it 
and packed. When the lesion is situated in this region 
there is never any difficulty in locating the bleeding 
vessel and no matter how hard it is bleeding, this 
operation can be done immediately. This woman 
was sent to the hospital after operation, where she 
remained for a week or so. She did not bleed a drop 
after operation. I have seen her since and she has 
remained well. 

This report of cases which I do not intend to read 
has been made as concise as possible. All the patients 
were operated either on one or on both sides. All 
healed well with the exception of Case 10 mentioned 
above. There were all degrees of hemorrhage, from 
the slightest to that which if neglected longer would 
have caused death. The mucous membrane and peri- 
chondrium were in all conditions, from typical xantho- 
sis or yellowish pigmentation to ulceration. There was 
never a recurrence of hemorrhage except in Case 13, 
an alcoholic, who had a slight attack one year later. 

I am well aware that there are other methods used 
for permanently stopping septal hemorrhage, as for 
instance those of Beck and Pierce; however, the 
method outlined here is so simple and the results 
obtained by it so certain, when careful after-treatment 
is maintained, that I feel sure you will be well repaid 
if you try it. 

1001 Main Street. 

ABSTRACT OF DISCUSSION 

Dr. Emil Mayer, New York: If the object of this method 
is merely the elevation of the perichondrium, I would like 
to ask whether he could not reach the same result by inject- 
ing fluid, such as a saline solution, underneath the mucosa 
and thus obviate a rather lengthy operative procedure? 
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Dr. Hbnby B. Hitz, Milwaukee, Wis.: I would like to call 
attention to a method I have tried in cases of anterior nasal 
hemorrhage and that is simple ligation ; by passing the 
threaded needle underneath die point of bleeding in the 
tissue and tying. I often times have been unable to get 
directly up against the bleeding vessel, but by taking in 
rather a large section of the mucous membrane I have been 
able to control the hemorrhage permanently. If I am able 
to locate the point of bleeding, one or two sutures will do 
the work promptly — requiring no packing and resulting in no 
annoying ulcerations. It has answered in every case met 
with in the past five years. 

Dr. George F. Cott, Buffalo: I fail to see how Dr. Hitz 
can stop every case of hemorrhage, as those described in the 
paper, by drawing a ligature around the vessel or the spot 
that is affected. The area sometimes is half an inch in 
diameter, and extends perhaps a little farther than you can 
introduce any kind of a needle. You cannot get them short 
enough to introduce them, and if you could you would have 
to take a stitch at least three-quarters of an inch in length 
which would be impossible. As to injecting under the mem- 
brane, in most cases there is ulceration, with pus formation 
involving a large area from a quarter of an inch to more than 
half an inch, and anything injected underneath would be lost; 
it could not possibly be held. Care must be taken against 
infection, because iifhere the cartilage is denuded it is irri- 
tated with the elevator. In one case I tried it on one side 
and found the cartilage was thin and perforated, so I waited 
until that healed up and then raised the membrane all 
around it and curetted the surface. That gradually healed, 
and then I tried the other side. The thing to do here is to 
thicken the membrane, and injecting fluid will not thicken it. 
You must irritate it in some way in order to increase 
nutrition. 

Dr. Cullen F. Welty, San Francisco : I believe this opera- 
tion of Dr. Cott's is quite in keeping with the best that we 
have, and I believe it is an improvement on everything that 
has been done before. However, I wish to say that there is 
an underlying principle of a bleeding nose that has not been 
touched on, and that is that when a vessel is eroded it is 
from this the bleeding comes, and the reason you have the 
bleeding is because the crust is pushed away and the vessel 
is again opened. Now the thing to do is to put your nose in 
such condition that you can deal with it in a surgical way. 
Dr. Mayer spoke of having trouble in dealing with nasal 
hemorrhage. I have never seen such a condition in the 
extreme, and all I have done in my years of experience and 
practice has been to cocainize that area thoroughly and then, 
depending on my discretion, use a nitrate of silver cautery 
or an electric cautery— according to the lesion I find. No 
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hard and fast tampon should be put in that nose, but strict 
instructions should be given the nurse to change the oil 
tampon every two hours. You should never allow the crust 
to form again, and if the oil tampon is changed every two or 
three hours for a period of two or three days you will have 
a perfect recovery, and I do not know of but one or two cases 
that have bled the second time. 

Dr. C. M. Bkown, Buffalo: I have tried this method and 
almost always with good results. One or two cases in which 
I did not get good results were cases of high blood pressure 
—perhaps around 240— and it was necessary to apply tampons 
and have the patient come back the next day. But I do not 
remember a case where the results were not good. 

Dr. Chester C Cott, Buffalo: In answer to Dr. Mayer, 
I wish to say that I have a great deal of objection to injec- 
tions for this condition, because watery fluids will be 
absorbed quickly, and anything solid or semisolid such as 
paraffin will cause obstruction of breathing. But by our 
method the tissue gradually recedes to its normal position, 
although in some cases there is obstruction of breathing on 
one side for a short time. I have never had it occur to me 
that there was too much hemorrhage in that region to operate. 
I have always easily located the hemorrhage and operated 
on that vessel. Dr. Welty's method of oil tampons very 
likely will work well in early cases, but in advanced cases 
where the ulcerations are large I should think something 
more radical would have to he done. I have never had but 
one recurrence and that was in a confirmed alcoholic 
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FURTHER OBSERVATIONS ON THE 

CONNELLAN-KING DIPLOCOCCUS 

THROAT INFECTIONS 

THEIR SEQUELAE, WITH ESPECIAL REFERENCE TO 
ARTHRITIS 



JAMES JOSEPH KING, A.B., M.D. 

Attending Laiyngologiit to Hoipitml for Rttfitared and Crippled; Asttt- 

tant Surgeon in Otology, New York Eye and Ear Infirmary; 

Chief of Omlc, Ear, Noae and Throat, 

Gonvemeur Hospital 

NEW YORK 



The Connellan-King diplococcus is a small gram- 
n^[ative organism. It was first observed in my cases 
in the latter part of 1914, Connellan having found it 
a little earlier around the roots of teeth extracted by 
Hasbrouck and Palmer. We have never found it 
outside of the mouth. There, we have found it either 
in a tonsillar crypt or in some sinus in the tonsillar 
fossae after the tonsils have been removed. Such cavi- 
ties are partially anaerobic chambers. Cultures have 
been made from the ear, the nasal chambers, and the 
nasal accessory sinuses, but so far they have all been 
negaitiyt for this micro-organism. It grows slowly on 
most of the solid culture media, preferably on veal 
serum agar in the presence of moisture at about body 
temperature. It is not pyogenic, but is a powerful 
toxin producer. We believe it to be a local infection, 
nonpus-producing, highly toxic, and noninfectious for 
the general blood stream. Numerous blood cultures 
have been made from patients in whom this organism 
has been found, but so far all of them have been 
negaitivt. Likewise, many arthritic or so-called rheu- 
matic joints in which this focal infection was believed 
to be the cause have been aspirated and cultured, with 
negative results. In these respects it is analogous to 
the Klebs-Loeffler and tetanus bacilli. 
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The clinical appearance of the throats in which this 
diplococcus has been found is characteristic, if this 
term is permissible from the comparatively small num- 
ber of several hundred cases whidi hav^ been observed 
by the author. The color of the mucosa is purplish, 
distinctly darker than normal, and decidedly unhealthy 
in appearance. The mucosa of the nose and naso- 
pharynx is similar in appearance. It looks lifeless 
and as if it had been the seat of disease for a long 
time. The tonsils of the patients who have suflfered 
from the more serious complications, as rheumatism, 
arthritis, nephritis, and cardiac lesions, have usually 
been rather small and submerged, with a brownish- 
yellow serum exuding from their crypts. This serum 
has given such tonsils a distinctly moistened aiq>ear- 
ance. This clinical observation coincides with the 
laboratory experience that this organism grows best 
in the presence of moisture. Most cases in which this 
moistened appearance over the tonsils was foimd were 
seen by me months after the initial tonsillitis, and all 
of the patients consulted me because of an intractable 
arthritis, nephritis, or some such systemic condition 
that had resisted the ordinary treatment. It has also 
been found in the large cryptic tonsils and in some 
pockets in the tonsillar fossae after the tonsils have 
been removed. 

We believe that the absorption of chemical toxins 
from this micro-organism is capable of producing 
serious pathologic lesions in the nervous system, in 
the heart, kidneys, joints, muscles, glands, blood and 
respiratory tract. These symptoms or sequelae may 
be so serious that life itself is endangered. All of 
these complications have been observed in my clinical 
experience with this diplococcus. Improvement and 
cure have followed the removal of this infection in 
numerous patients who had previously resorted to 
every known means for the alleviation of their symp- 
toms, whether it was an obstinate asthma, arthritis, 
endocarditis, myocarditis, or nephritis. By this it is 
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not meant that every patient in whom this organisn) 
has been found has been cured, but that we have a 
record of at least one such case in each type in which 
the eradication of the focal infection by this organism 
has stopped all symptoms. The typical clinical history 
of such cases is as follows : 

The patient had a tonsillitis of greater or less sever- 
ity and, sometimes, even no discomfort was felt in the 
tonsils, but only an infection in the nose and throat 
was noticed. Within a few days or a few weeks, some 
other symptom developed. The tonsillitis or infection 
of the upper respiratory tract may have been so slight 
that it was entirely forgotten by the time the compli- 
cation developed. If the complication was arthritis, 
or the so-called rheimiatism, it usually developed 
shortly after the initial tonsillitis. As a rule, the 
severer the attack of tonsillitis the sooner have the 
complications manifested themselves. 

At the present time we have under treatment a 
patient who had a severe attack of tonsillitis three 
years ago, with a temperature running from 101 to 
103 F. Within two or three days from the onset of 
the tonsillitis, she developed a myocarditis. She has 
not been out of bed since that initial attack of tonsil- 
litis. She has had a temperature of over 100 F. and 
a pulse rate of from 110 to 120 every day for the 
last three years. Her blood pressure is now about 
105 mm. of mercury. She is helpless, not being able 
to sit up in bed even for her nourishment. She is 
sometimes so weak that she cannot hold up a news- 
paper before her. 

The first patient in whom this micro-organism was 
found, associated with much contamination, had a 
severe chill, followed by an elevation of temperature 
to 105.6 F. When his urine was examined the next 
day, it had albumin and hyaline and granular casts. 
The nephritis and extreme toxemia were his only 
complications. 
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Our observation has been that if the tonsillitis is 
severe, the complications generally ensue quickly; if 
mild, they develop later, in from one to eight weeks.- 
In our own patients, who have been seen during the 
initial attack of tonsillitis and treated with vaccines, 
no complications have developed after the treatment 
was conmienced. The complications have developed 
in all cases without a chill at the onset. As just stated, 
one patient with this infection, associated with a mixed 
infection of the accessory sinuses and tonsils, had a 
severe chill at the outset. This, however, has been the 
only patient who had such a chill. 

The prognosis of acute tonsillitis in which this 
organism is believed to be the causative factor varies 
greatly with the treatment. All of my patients with 
acute forms of the disease who have been treated with 
autogenous vaccines have been relieved of all symp- 
toms, and no complications or sequelae, such as 
arthritis and rheumatism, have developed. The tonsilli- 
tis in patients who have been treated in this manner 
made unusually rapid recoveries. Some of the acute 
cases have had nephritis and arthritis, but this also has 
been cleared promptly by the treatment. 

On the other hand, I have seen many patients in 
consultation, long after the initial tonsillitis, who called 
on me because of some obstinate complication, as 
arthritis or some cardiac conditions, and this organism 
has been found in the tonsils as long as five years after 
the initial sore throat from which the trouble dated. 
Many such patients have been relieved by the admin- 
istration of autogenous vaccine and enucleation of the 
tonsils, as the case reports will show. 

We are therefore led to believe that some of these 
complications might have been averted by the prompt 
administration of the autogenous vaccine during the 
acute tonsillitis. The pain and swelling in arthritis or 
rheumatic joints in a considerable number of cases of 
from one to five years' duration have been relieved 
by this treatment. In some cases in which great 
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changes or bony ankylosis and exostoses have taken 
place in the joints, the treatment has stopped all evi- 
dence of activity, as pain, redness, and swelling of the 
soft tissues, leaving only the deformity. In a group 
of cases in which in addition to the joint symptoms 
there were cardiac and renal changes, great improve- 
ment in these conditions has taken place. 

The symptoms, complications, and sequelae of this 
infection can best be described by reciting cases which 
illustrate types. These will follow after a few words 
on the treatment in a general way. 

Treatment. — This consists in eliminating the infec- 
tion. So far as we know at the present time, the focus 
is situated within the mouth, either at the root of a 
tooth or in a crypt of the tonsillar fossae. A culture 
is taken from the patient, and if it proves positive an 
autogenous vaccine is made. It is prepared so that 
1 c.c. represents 200 millions of the diplococci. The 
vaccine is given three times a week until all activity 
of the infection has ceased, and then if the focus is 
in the tonsils, they are enucleated, unless there is some 
contraindication. Patients whose teeth need attention 
are referred to a competent dentist for appropriate 
treatment. 

We believe that the administration of the autoge- 
nous vaccine not only stops the activity of the organism 
by overcoming the effect of the absorption of its toxins, 
but that it renders tonsillectomy a safer and more sat- 
isfactory operation. Frequently after a tonsillectomy 
there is a low-grade sepsis, which is not only annoying 
to the surgeon, but also may endanger the patient's 
life. For instance, we have seen several patients 
whose tonsils were enucleated for the relief of rheu- 
matic pains immediately have a subacute exacerbation 
of the attack, which continued indefinitely, and the 
disease for the relief of which the tonsils were 
removed was not helped. My experience with the 
autogenous vaccine treatment of these patients leads 
me to believe that much of the trouble can be averted 
by their use as a preliminary step to the operation. 
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As there has been no precedent in the dosage of this 
vaccine, we have had to feel our way as we went along. 
The dosage of even well-known micro-organisms has 
not been definitely established. As first, 200 millions 
of the diplococci were given subcutaneously every 
four to seven days, and gradually increased according 
to the indications to be met and the reactions obtained. 
For some time now, 200 millions have been given three 
times a week. The dosage has varied according to the 
individual to be treated. In the aged and debilitated 
and in young children the initial dose has been much 
smaller and was gradually increased according to the 
reactions. If a severe reaction is produced in any one 
case, the dosage is reduced, and vice versa. The reac- 
tions manifest themselves usually by an elevation of 
temperature of one or two degrees, local pain and red- 
ness, slight pains over the body, and frequently by a 
slight exacerbation of symptoms. As a rule, these 
reactions become less and less until none are produced. 
In some cases the organism has persisted in the tonsil 
even after all symptoms had disappeared and the vac- 
cine had been given until no reactions were produced. 
The reaction varies greatly with diflferent individuals, 
and some patients complain of more pain in one arm 
than in the other. 

In previous communications* I have reported a num- 
ber of cases of arthritis, nephritis, anemia, endocar- 
ditis, and myocarditis in which the Connellan-King 
diplococcus was the causative factor. These patients 
have all been treated within the last two years, and 
it is now my purpose to add a further report on these 
cases. 

REPORT OF CASES 

The first patient who was reported in the preliminary report 
was treated in November, 1914. He had at that time acute 
tonsillitis and nephritis. All symptoms disappeared under 

1. King: Abstract of a Preliminary Report on the ConneHan-King 
Diplococcus Infections of the Throat, Laryngoscope, 1915, xxt, 229; 
The Connellan-King Diplococcus Infections of the Throat, with Especial 
Reference to Rheumatism, Med. Rec., New York, 1915. Ixxxviii, 958. 
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the vaccine treatment He had a recurrence of tonsillitis in 
March, 1915. He received more vaccine, but his tonsils were 
not enucleated. He made a rapid recovery from the tonsil- 
litis. At the present time he is well and has had no recurrence 
of the nephritis. 

Another patient mentioned in the preliminary report, and 
reported again later, consulted me in December, 1914, for the 
relief of a severe arthritis following an attack of tonsillitis 
ten months previously. She was relieved of all active symp* 
toms by seven injections of the autogenous vaccine. In March, 
1915, she returned to me for a tonsillectomy. At that time 
cultures made from the crypts of the tonsils again showed 
Connellan-King diplococci. She had, however, no symptoms 
either of tonsillitis or in the joints. The tonsils were enu- 
cleated and a few doses of vaccine given, but there were no 
reactions. She made an uneventful recovery from the tonsil- 
lectomy and has had no further activity in the joints. Her 
right knee is ankylosed, but she has no pains and can walk 
without the use of a crutch or stick, whereas when she first 
consulted me she had great pain and had to use a crutch in 
walking. 

Miss E. S., who was reported as Case 4 in a previous com- 
munication,' is perfectly well at the present time. She first 
consulted me about a year ago for the relief of multiple 
arthritis and endocarditis following a tonsillitis five years 
before. During the past five years, in spite of treatment, the 
arthritis was progressive, and this, coupled with her cardiac 
condition, incapacitated her for work. During the summer 
of 1915 she received vaccine treatment and her tonsils were 
enucleated. The conditions were relieved promptly. At the 
present time she is well, although her joints still show a slight 
deformity. Her heart has a slight murmur, but it is so much 
better that the damage can be detected only by a very careful 
examination. Her general condition has improved greatly, and 
she has been attending to her usual duties for the last six or 
eight months. 

The following new case is very striking and is 
typical of a considerable number in my private 
records : 

Miss D. C, aged 21, was seen by me in consultation April 
2, 1916. Twelve weeks previously she had had a severe ton- 
sillitis. A few days later she developed rheumatism in nearly 
all the joints of her body. The tonsillitis soon disappeared 
under the usual treatment. During these twelve weeks she 
was confined to bed under the constant care of her family 
physician, nurses, and various consultants. Her range of tem- 
perature was from 101 to 104 F. When I entered her room 
her condition inspired me with the greatest pity. She was 

2. Second reference of Footnote 1. 
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lying there in bed with her arms folded over her chest in 
great pain, and she said, "Don't touch me." The fingers, 
elbows, knees, and toes of both sides were swollen, red, and 
exquisitely painful. Her heart action was very rapid, and 
while no murmur could be detected at that time, one was 
expected to appear at any examination. She had been treated 
with all the usual remedies without effect, and opiates were 
given to control the pain. 

A culture was made from the crypts of her tonsils. It 
showed a pure culture of the Connellan-King diplococcus. An 
autogenous vaccine was prepared and was given by her phy- 
sician three times a week. All other treatment was stopped 
when the administration of the vaccine was commenced. 

As a result the temperature came down within a few days 
and the heart action improved remarkably and rapidly. The 
pain and swelling in the joints disappeared with equal rapidity. 
About three weeks from the time the culture was taken from 
her throat I saw her again, and she was in splendid condition. 
She was up and going about as usual, had no pain in the 
joints, and felt splendidly. It was most gratifying to see her 
so well and happy. 

If space permitted, a great many more cases could 
be reported, btit these are sufficient to illustrate t3rpes. 

CONCLUSIONS 

A study of these cases enables us to reach the fol- 
lowing conclusions : 

1. The frequent presence of the Connellan-King 
diplococcus in the crypts of the tonsils or at the roots 
of the teeth in arthritic patients suggests that it may 
be specific, and that a simple tonsillitis may be followed 
by very serious complications, due to an absorption of 
chemical toxins. 

2. The danger of a general sepsis following tonsil- 
lectomy might be eliminated if a culture were taken 
from each patient. 

3. If the focus of infection in arthritis exists in the 
tonsil, the treatment should consist in the injection of 
an autogenous vaccine until all infection is deared up 
and then the tonsils should be removed by enucleation. 

4. The blood changes in the Connellan-King diplo- 
coccus infections seem to be a simple anemia and, in 
a few cases, a slight increase in the eosinophils from 
4 to 6 per cent. 
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5. In some cases symptoms other than those for 
which treatment was instituted have disappeared. For 
instance, in one patient with arthritis and marked 
ethmoiditis the culture was obtained from the throat. 
Within two weeks the ethmoiditis had cleared up, 
while the arthritis was only slightly relieved. Another 
patient with serious gastric disturbance, who had 
found it necessary to remain on a strict diet, was able 
to eat almost everything after she had received the 
treatment with the autogenous vaccine. 

All the laboratory work has been done by Mr. John J. Con- 
nellan, and I take great pleasure in expressing my apprecia- 
tion of his valuable assistance. 

40 East Forty-First Street. 

ABSTRACT OF DISCUSSION 

Dk. John J. Connellan, New York : About two years ago, 
Drs. Hasbrouck and Palmer of New York asked me to exam- 
ine their extracted teeth and ascertain if endamoeba buccalis 
was present We were unable to find the endameba in any 
case. As several of the cases showed abscesses, cultures were 
made. The organisms found were the streptococcus viridans, 
from the apex of the tooth and S. hemolyticus from abscesses. 
We also found in some of the cases a Gram negative diplococ- 
cus which I had not seen before, nor was there an3rthing in 
literature calling attention to this organism. I then asked Dr. 
King if he would make cultures from other parts of the throat 
and mouth. The result of such work showed this organism 
present in the crypts of the tonsils and around the teeth. 
Since that time we have found it in numerous cases at the 
apex of extracted teeth, some of which were decayed and 
others in good condition, but in which the roentgenogram 
showed abscess formation. The organism is a typical bean- 
shaped Gram negative diplococcus. It is slightly smaller than 
the gonococcus when it has attained its maximum growth on 
its best growing media. I have been unable to find this organ- 
ism outside the mouth and throat. Its best growing media 
is human blood agar with a little veal serum added. The 
main point in its growth is the reaction of the media. On not 
more than 0.2 per cent, acid will the organism grow. In pre- 
paring the media it is absolutely necessary to use the titration 
method. Litmus paper should never be depended on. It 
does not produce acid as produced by other Gram negative 
diplocooci, described by Dunham, from the nose and throat. 
In using the Hiss sugar serums, we get no reaction except 
coagulation of albumin showing that it is not a gas producer ; 
which brings to mind why when found in these apparently 
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good teeth with abscess formation at the apex there was no 
history of pain by patient The organism is best grown at a 
temperature from 39 to 40 C. It has a characteristic appear- 
ance on the media, colony being a light, dull yellowish-brown 
with a rounded contour. The size of the colonies is approx- 
imately that of the Staphylococcus albus. Dunham, Van 
Lingelshein and Elser and others have reported several Gram 
negative organisms found in the mouth and other parts of the 
body, but this organism does not compare with any that these 
investigators have reported. As to the animal injection, intra- 
peritoneal injections of guinea pigs, dogs and white mice 
produced no symptoms. Two cubic centimeters of sterile salt 
solution (a cc containing approximately 100,000JX)0), were 
injected into the marginal vein of a rabbit, producing death 
in four days. The organism was recovered in the heart. 
Complement fixation experiments are now being worked out 
by an investigator in New York City. 

Dr. Emil Mayer, New York: My own experience does 
not entirely tally with that of the speaker in that I can- 
not report anything like such a percentage of cures. I had 
one instance which was very interesting, a nurse in the 
Training School in Mt. Sinai Hospital, who had been suffer- 
ing for more than a year with a temperature ranging daily 
from 101 to 104 F., without any known cause. She came to 
me because her tonsils had been troubling her for some time 
and she wanted to have them removed, but I felt that that 
was not the thing to do in connection with her condition so 
far as this temperature was concerned. I then made a test 
and sent it to Dr. Connellan and he reported very promptly 
that it contained the Connellan-King diplococcus and sent me 
some vaccine. The vaccine was used and to my great delight 
and surprise she lost her temperature. This lasted but five 
days. At the end of that time the temperature went bounding 
on as before. This second case was that of a young woman 
who came to me complaining of a mastoid pain, but further 
examination revealed that she was suffering from a general 
periostitis. We found this same diplococcus-bacillus, and the 
result of the vaccine was all that could be desired. She got 
entirely well. The third case was the most interesting that 
has come to me, and I am anxiously awaiting the results. A 
gentleman complained of a rather slight pain in his throat. 
There was nothing much to be seen there. I looked on it as 
a little local infection, and made application of the usual 
remedies. With that he seemed to get entirely well ; but in . 
three weeks he came again with the same pain in the same 
place. I suggested that I take a culture, and the result was 
a most beautiful colony of these diplococcus-bacilli. The 
question is, is this one of the cases where we probably have 
a forerunner of an arthritis, and shall we advise the man, in 
spite of the fact that he has had apparently few s}rmptoms, to 
go through the vaccine treatment, or shall we wait and see? 
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If this man should decide not to take that treatment and sub- 
sequently should develop rather a severe arthritis, I think we 
would be very much in the position of demonstrating that 
this was undoubtedly the causing factor in his arthritis. 

Dk. Virgil P. Gibney, New York: I had been looking for 
a long time on the streptococcus viridans in the roots of teeth 
or about the alveolar processes as a cause of many of the 
arthritides. On still further investigation I found that the 
Connellan-King diplococcus was a possible cause of arthritis. 
We have, therefore, two causes of infection in the buccal 
cavity, namely: Streptococcus viridans and the Connellan- 
King diplococcus. One of the cases shown by Dr. King I 
recall very well. It was a case of osteo-arthritis of the hip. 
I found restricted movements, history of a slight trauma. 
Having acquired the habit of looking for the cause in the 
buccal cavity, I found some suspicious teeth, had a roentgeno- 
gram made which confirmed my suspicions. I also found 
that his tonsils needed attention. Dr. King and a dentist 
took him in charge and he made a fair recovery. He has 
still a little lameness, but he suffers no pain and the outlook 
is very hopeful that he will be free from lameness and 
deformity. Confirming what the doctor has said about the 
progress of the cases under the use of vaccines and the 
removal of the focus, I wish to say that the cure of an osteo- 
arthritis is not always phenomenal. Recovery does not take 
place in a short time. You will recall that this disease is 
accompanied by osteophytes about the margin of the joints 
making movement painful and it requires some little time to 
get rid of these deposits. 

Dr. Isaac H. Jones, Philadelphia: Dr. W. P. Conway 
of Atlantic City had frequent attacks of arthritis for eight 
years. He became progressively worse and developed a 
severe endocarditis and such a marked nephritis that at one 
time he had complete suppression of urine. His loss of 
weight was marked. Dr. King found his diplococcus in the 
tonsils, gave an autogenous vaccine and soon after removed 
the tonsils. Dr. Conway is now in perfect health. It seems 
to me that we should attribute the cure to the removal of the 
tonsils rather than to the vaccine, although it is important to 
note that the vaccine produced a marked improvement even 
before the tonsils were removed. 

Dr. James J. King, New York: The patient Dr. Mayer 
spoke of as having the high temperature was afterward found 
to have a tubercular peritonitis. 

Dr. George F. Cott, Buffalo: Would you get the same 
results in removing the tonsils after using the vaccine? 

Dr. King: That is a very important point. Occasionally 
after a tonsillectomy a low-grade infection may continue and 
even endanger the patient's life. By giving the vaccine before 
you operate you clear up that field and operate in a clean 
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field and in that way avoid this danger. To be sure, we do not 
see these infections very often, but they come sufficiently 
often to give the vaccine, clear up that infection, and then 
operate in the interval, just as we do in appendicitis. By 
this means the operation is safer, and it is possible that all 
of these cases mig^t be prevented if we would do this. I 
have had no infection following my tonsillectomies in cases 
where I have given the vaccine before the operation. I have 
sometimes found the infection still in the tonsil, but it was 
inactive. I had one case where the culture was taken for 
the second time about a year after the vaccine was given. 
We found the infection in the tonsil again, but there was no 
activity^ whereas when I first saw her she had a great deal 
of arUiritic pain and had to walk with a crutch. The vaccine 
stopped the activity, stopped the pain, the arthritis disappeared, 
she got rid of the crutch and was perfectly well when she 
came back to have her tonsils removed. 
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THYROID DISEASE IN RELATION TO 
RHINOLOGY AND LARYNGOLOGY 



B. R. SHURLY, M.D. 

DETROIT 



Qinical medicine has stamped forever an indelible 
impression on our specialty. The trend of modem 
education with demand for higher standards, a longer 
curriculum, better teaching and more hospital work 
has forced on us a special training that carries us mor^ 
and more into special surgical fields remote from 
internal medicine. 

It is imperative that our training as special nasal, 
oral, pharyngeal and laryngeal surgeons, shall not rob 
us of a keen interest in the problems of diagnosis in 
relation to general medicine. 

A few decades ago our ranks were filled by the gen- 
eral practitioner alone, while the higher standards of 
today require the development of special surgical 
technicians. This differentiation of specialism has 
progressed so rapidly that we find among us a few 
who devote their time exclusively to one subject, such 
as intubation, bronchoscopy, hay-fever. 

The anatomic position of the thyroid gland, its func- 
tions, and corelations with other ductless glands places 
it necessarily among the subjects of great interest to 
the laryngologist. 

As our problems of disease in the nose, throat and 
ear, whether surgical or medical, are dependent funda- 
mentally on problems of immunity, infection, the 
action of the vasomotor centers and the influence of a 
balanced biochemistry of internal secretion, it is neces- 
sary that these principles of physiology and pathology, 
as applied to our specialty, should be constantly 
before us. 
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My particular interest in a study of the pathogenesis 
of internal secretion in this special field arises from 
the fact that the State of Michigan is within a well- 
defined geographic belt where thyroid disease is 
observed in an increased number. 

Goiter, thyroid disease and the various manifesta- 
tions of pathology in the ductless glands may be clas- 
sified within the selected sphere of many specialties, 
yet it is the ophthalmologist or laryngologist who is 
called on for his opinion in many incipient forms of 
ductless gland disturbance. 

The fault is no doubt ours that we fail to recognize 
as a syndrome the earlier signs of excessive or defi- 
cient secretion. The findings and symptoms in rela- 
tion to the upper respiratory tract are of sufficient 
interest to attract our attention and lead to further 
investigation. In this connection it is frequent to find 
the atypical forms overlooked or passed into that 
graveyard of diagnoses, psychasthenia, neurasthenia, 
catarrh, indigestion, anemia or a run-down condition. 

Scientific diagnosis and therapeutic selections of 
great value to the patient may be offered in appropriate 
atypical forms of disease. 

The comfort and welfare of the patient suffering 
from symptoms referred to the upper respiratory tract 
may depend daily on the amount and character of 
secretion from the ductless glands. The example of 
hyperthyroidism with excessive secretion of the 
iodized protein thrown into the blood or lymph stream 
and the attending phenomena elicited are common 
observations. 

Under the marvelous regulating functions of the 
vasomotor centers, the various ductless glands may 
undei^go a compensatory hyperemia or h)rpertrophy, 
singly or in harmony with two or more corelated 
glands. The thyroid in particular is frequently dis- 
turbed in ratio with the adrenal. The simple goiter 
of girls at puberty, with disturbed emotional states 
attending an insufficient iodin feeding, is an example 
of transitory influence. 
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The exacerbation at the menstrual period with hys- 
terical or neurotic throat symptoms is frequently called 
to our attention. While this condition is usually pass- 
ing and remedied by rest and outdoor life, the simple 
goiter is occasionally a forerunner of serious thyroid 
trouble in later life. 

It is manifestly obvious that the physiology of the 
thyroid and other ductless glands is profoundly 
affected by toxic disturbances in general and especially 
by those that enter the tonsillar chain of lymphatics. 

We are familiar with the increased consumption of 
oxygen in thyroid or adrenal feeding and the effects 
on the heart centers and metabolism. The average 
amount of iodin in the normal thyroid is estimated at 
3 mg. per gram of gland substance ; to utilize it is not 
to destroy it, as iodin is reabsorbed in a process of 
auto-activity. It is especially our function as laryn- 
gologists to realize the direct and definite physiologic 
and pathologic relation of the tonsils to the thyroid 
and to establish a routine investigation of the effects 
of tonsillitis, quinsy and other infections of lymphoid 
tissue on the upper respiratory tract. My attention 
was called to this subject by the beneficial results of a 
series of tonsillectomies for the relief of recurrent 
tonsillitis and quinsy, attended by incipient typical and 
atypical exophthalmic goiter. The prompt, permanent 
and prophylactic value of enucleation in this class of 
cases adds another definite indication to surgical pro- 
cedure which is given no attention in the literature. 
As acute and chronic tonsillitis and peritonsillar 
abscess are recognized as important etiologic factors 
in incipient exophthalmic goiter, tonsillectomy may be 
classified then as a prophylactic measure in our new 
and fashionable department of preventive laryngolc^. 

While it is the purpose of this paper to limit a dis- 
cussion to the thyroid gland and its relation to the 
upper respiratory tract, a fascinating and scientific 
field of research is developing in contributions to the 
interrelation of the tonsils with the adrenals, pituitary 
body, thymus and ductless gland system in general. 
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The diagnostic signs of differentiation according to 
the degree of hsrperthyroidism or hypothyroidism 
established have been definitely classified by Beebe 
and Rogers as follows : 

Hyperthyroidism. — More common in young women from 
18 to 30 years. Onset may be slow and gradual or sudden 
and acute. Tachycardia from 128 to 180; pounding beat felt 
over a wide area; often a loud systolic murmur over apex, 
base and along the great vessels. Irregular form, and very 
susceptible to the effects of exercise. Blood pressure variable, 
generally low, pulse soft and full, marked dyspnea on slight 
exertion. Marked edema of legs. 

Nervous System, — Fine tremor affecting nearly all the mus- 
cles, twitching and occasionally spasms. Patients are abnor- 
mally irritable and excitable, apprehensive, mentally very 
active and physically restless. Muscular weakness prominent 

Eye Signs, — Exophthalmos generally present, although it is 
not invariable. Occasionally unilateral, corresponding to the 
side having the enlarged thyroid lobe. Various symptoms 
arise in consequence of the exophthalmos. No pupillary 
changes. 

Gland, — Enlargement varies from nothing to very large 
goiter. The blood vessels over the gland are generally much 
enlarged and pulsate markedly. Right lobe generally the 
larger. 

i^tt/n hon.—Severely disturbed ; in most cases there is a loss 
in weight which may progress to extreme emaciation. Appe- 
tite variable; vomiting and diarrhea frequent complications. 
Patients drink a great deal of water. 

Skin, — Profuse perspiration, erythema, urticaria, dermo- 
graphia; pigmentation, which may occasionally be so marked 
as to suggest Addison's disease. Hair falls out, but is not 
coarse and dry. Patients prefer thin clothing and cold rooms. 
They are more comfortable during cold weather. Tempera- 
ture may be only slightly elevated, 99 to 100. In severe acute 
cases it nms often to 102 or 104. 

Urinary Findings, — In most cases normal in volume ; glyco- 
suria not unusual; polyuria often observed in later stages. 
Nitrogen proportions show a very much decreased creatinin 
excretion, while creatin is present in large amounts. Nitrogen 
is marked during the period of emaciation. Blood: Hemo- 
globin low. Leukopenia in severe cases, with a marked rela- 
tive lymphocytosis. Menses very irregular or completely 
suppressed. 

Hypothyroidism,-— 'liort common in advancing years from 
35 to 50. Onset slow and gradual, in many cases engrafted on 
an old Graves' disease. Heart, rarely above 100, may be 
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irregular, with heaving impulse. Pulse generally shows high 
tension and the blood pressure is above normal. Nervous 
system: Patient may have some tremor and muscular weak- 
ness is likely to be very pronounced, but there is not the same 
restlessness and jactitation. Patients are occasionally irri- 
table, but they are generally dull and apathetic ; mentally slow ; 
memory defective. Pains in joints frequent, and referred to 
as rheumatism; there is a marked tendency toward sudden 
giving way of the legs when walking. 

Eye Signs, — Exophthalmos is unusual, although it may have 
been present at one time. Gland : Often no enlargement can 
be made out; when there is a goiter it has an elastic, rubber- 
like consistence, occasionally cystic and nodular, but very dis- 
tinctly different from the active pulsating gland of exoph- 
thalmic goiter. 

Nutrition generally not seriously disturbed; patients hold 
their weight and in most cases gain slowly; constipation, 
rather diarrhea and flatulency a troublesome habit. Patients 
do not drink much water. Skin dry, may b« scaly; patients 
do not perspire on exertion; hair and nails dry, brittle, and 
scalp scaly. Pigmentation not common. Patients prefer thick, 
warm clothing and are cold most of the time. Much more 
comfortable during hot weather. Temperature subnormal, 
may reach as low as 95. Urinary findings : Albuminuria is not 
unusual Nitrogen proportions do not show so marked a 
disturbance in creatinin and creatin ratios. In large number 
of cases urine practically normal. Blood: Hemoglobin low, 
white blood count normal. Menses generally regular but 
scanty. 

While the d^^ee of hsrperfunction is in no relation 
necessarily to the size of the thyroid, it is interesting 
to note that the family tendency, as brought out in 
the hereditary story of thyroid, cardiac or nervous dis- 
ease, is frequently an important influence. The history 
of infection, shock, fright, overwork, great fatigue, 
mental strain, worry, or accident, will often mark the 
onset of an at)rpical or severe exophthalmic goiter. 

As laryngologists, we are ever alert to the influence 
of systemic disease on the structures within our chosen 
fields of observation, yet we are prone in the hurry of 
routine ofiice work to thrust aside deeper investigation. 
The unstable vasomotor nervous system, gout, rheu- 
matism, neurasthenia and auto-intoxication, especially, 
render the subject liable to annoying symptoms in the 
nose, throat or ears. 
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Some of these cases may be classified and identified 
as thyroparathyroid insufficiency and appropriate 
treatment may be given with relief. We recognize 
marked cases of cretinism, infantilism and exophthal- 
mic goiter or senility, for example, without difficulty, 
but the considerable number of at)rpical forms of dis- 
ease of the ductless glands with perverted secretions 
and attending pathologic change and discomfort in the 
nose and throat pass frequently without further inves- 
tigation. 

Attending enlargement of the thyroid, the rhinolo- 
gist is called on to recognize or suspect tumor of the 
hypophysis or change in the anterior or posterior 
lobes. As Sajous has stated, it is not alone in acro- 
m^;aly that typical signs of impaired functions of the 
posterior pituitary appear, but in other syndromes 
directly ascribable to the adrenal system, as m)rxedema, 
cretinism. Graves' disease, and Addison's disease, 
which include in the aggregate the majority of organic 
changes of a morbid kind to which the system is liable, 
besides nervous phenomena. 

The effects of thyroid toxemia and deficiency on the 
nervous, muscular and cardiovascular system are so 
serious that we may find special and early symptoms 
in the upper respiratory tract. 

When the routine examination of the nose, throat 
and ears includes the cervical and postcervical glands, 
thyroid and thymus, it may be possible to abort an 
incipient case of Graves' disease or of pulmonary 
tuberculosis. These conditions are frequently asso- 
ciated with low resistance to infection. 

Our observation may include the size of the hyper- 
trophy, consistence, shape, one or both lobes, diameter 
of the neck, pulsation, or bruit. We may verify our 
suspicions before referring the case to the internist 
for diagnosis. The pulse will be observed as to rate, 
quality, arterial tension and effect of exercise. The 
nervous symptoms especially are those of tremor, 
twitching, jactitation, insomnia, dreams or disturbed 
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mental condition. We may also find dry or moist skin, 
dry, dead, or falling hair, brittle nails, pigmentation, 
eruptions, dermographia, dyspnea, fatigue, nausea, 
and fever. 

Again we may return to the symptoms and signs in 
detail, as observed in our special field. 

In moderate or severe thyroid insufficiency we may 
find a dry mouth and throat increased with excessive 
dyspnea on exertion; voice, husky or thick, muscles 
of throat tire more easily ; defects or changes in speech. 
The mucous membrane of the lips, mouth, tongue, 
pharynx or larynx may be swollen and dry. The 
laryngeal muscles may show insufficiency. 

Matthews has reported 289 cases of laryngeal paral- 
sis in 1,000 cases of goiter, seventeen of which were 
bilateral. In my experience a number of cases have 
exhibited slight motor insufficiency, according to the 
size of the goiter and the varying degrees, of pressure. 
It would seem to me that as many of these cases have 
passing insufficiency it is scarcely tenable to term this 
condition laryngeal paralysis. It is quite remarkable 
that a change in voice is not necessarily in proportion 
to the degree of insufficiency. 

Perversion of taste may occur. Howard observed 
six with abnormal taste in a series of thirty-two cases. 
Hume and Prudden report as high as one third abnor- 
mal after a careful testing of the sense of taste. Those 
occur usually in hypothyroidism. 

In exophthalmic goiter taste, smell and hearing are 
rarely affected. In severe deficiency of thyroid secre- 
tion, hemorrhages from the nose, throat or gums are 
common. The amount of dyspnea may simulate car- 
diac or pulmonary disease of severe type. This modi- 
fication of the oxygen supply due to the adrenal insuf- 
ficiency may bring about a marked effect on the hair, 
nails and skin. 

Dyspnea in hyperthyroidism occurs after damage to 
the heart muscle has occurred. In myxedema we occa- 
sionally observe an infiltration of the nasal mucous 
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membrane followed by thickening and occasional 
obstraction by a gelatinous, waxy, or yellowish secre- 
tion. This may be attended by symptoms of a cramped 
and swollen feeling in the throat. Pharynx and larynx 
may assume a bluish tinge or earlier a pale, yellowish 
color. Angioneurotic phenomena occur with relaxed 
or elongated conditions of the uvula. The interaryte- 
noid fold may be transparent. 

The dry and husky throat of Graves' disease may be 
attended by symptoms of cough, fever, unilateral bruit, 
loss of weight, precordial pain, apprehension and 
anemia, which may lead to a suspicion of mistaken 
diagnosis of pulmonary tuberculosis, and call in proper 
differentiation. In exophthalmic goiter hyperemia of 
the pharyngeal, bronchial and pulmonary mucosa is 
common. 

The thyroid gland under hyperfunction is often 
hard, and in this condition gives rise to greater pres- 
sure, which is frequently the exciting cause of tracheal 
cough. This may be modified by change of position 
and improve with a softer consistency of the gland. 
Some of these cases exhibited periodicity in their inter- 
vals of exacerbation and quiescence. 

The abnormal psychic condition of the individual 
on his discovery of an enlarged thyroid gland imme- 
diately asstunes a serious phase of apprehension unless 
he is managed with great care and foresight. 

As apprehension is one of the predominating S3rmp- 
toms, it is often possible, without very great care, to 
alarm these individuals and produce a serious h3rpo- 
chondriac condition. 

In considering the therapy of thyroid disease in gen- 
eral, it is understood that the great majority of drugs 
are entirely useless except when occasionally indicated 
for the control of special symptoms. An enormous 
number of therapeutic measures have received the 
endorsement of many splendid physicians. It is, 
therefore, a question of serious consideration to know 
what we can do for these patients that offers something 
of value. 
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The therapeutic measures which we adopt at the 
present time are those selected by elimination after a 
study of these patients for many years. Rest and 
often a change of environment are absolutely essential 
to the ultimate control of thyroid disease. Psychic 
control and management, together with sedative thera- 
peutic suggestion, is of untold value. The question of 
success in the treatment and recovery of incipient 
exophthalmic goiter will frequently depend on these 
two essentials. 

In myxedema, and particularly in the atypical forms, 
great relief and permanent improvement is usually 
attained by a careful plan of administration of thyroid 
extract and iodin in carefully selected dosage of care- 
fully selected preparations. The action of the thyroid 
protein is specific and within the realm of prompt 
observation. The secretions of the m)rxedematous 
throat and nasal passages become greatly improved, 
and the combination of the thyroid proteins of Rogers, 
the proteins of pancreas or adrenals and iodin will 
frequently bring about striking improvement. Proper 
use of the galvanic cautery, the anode electrode applied 
along the cervical sympathetic and the cathode applied 
to the neck, with a 1 ma. current gradually increased, 
is often attended by an improvement in the consis- 
tency and size of the thyroid. 

Operative interference, either ligation or enuclea- 
tion, should not be postponed in cases in which medical 
treatment does not show improvement after a reason- 
able time. The results depend greatly on the skill of 
the surgeon, as a number of serious results may tes- 
tify. The use of hypodermic iodin or the green citjiate 
of iron is often of great service in rendering the vaso- 
motor system more stable. Many cases of the myx- 
edematous t3rpe improve greatly under the administra- 
tion of pure iodin. The study of the individual cases 
alone can definitely determine this problem. 

The internal secretions and their relations to patho- 
genesis, physiology, and therapeutics deserve our most 
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serious study. The role which they assume as oxygen 
carriers and active principles of stimulation to the 
blood cells of the body deserve our interest. Their 
role as immunizing and sensitizing agents is worthy 
of increased scientific interest. Their influence as 
governors over the vasomotor centers and regulators 
of harmony in the functions of the lymphoid tissue of 
the throat is indeed significant.. 

We are unable as specialists to unravel many of 
these great mysteries of biochemistry. We must call 
on our laboratory colleagues with the spirit of research 
and untiring devotion to scientific investigation to 
solve these problems for us. Individually we can offer 
only our clinical mite. Yet it would seem that the 
laryngologist and the otologist has sufficient interest 
in the newer fields of organotherapy and pathology of 
the ductless glands to demonstrate that the thyroid and 
the tonsillar ring are involved in such a delicate and 
complex interrelationship that our special opinion in 
this field of research may, we hope, soon prove suffi- 
cient to call the attention of the internist, the neurol- 
ogist, and the general surgeon to the fact that an 
examination of the nose, throat, ears and larynx is 
at least in all modesty worth the effort. 
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EXTERNAL FRONTAL SINUS OPERATION 



JOSEPH C. BECK, M.D. 

CHICAGO 



The closing words by Dr. O. T. Freer* in his recent 
article on the intranasal operation on the frontal sinus 
for the cure of chronic suppuration were as follows : 

In cases where with the sinus open for drainage, marked 
suppuration continues after the intranasal operation, the 
external operation must be resorted to. Where great swell- 
ing of the lids, exophthalmos or cerebral symptoms indicate 
the existence of caries of the sinus wall and progress of the 
disease beyond it, in the form of Killians' sinusitis frontalis, 
the intranasal operation should not be done. 

That is my belief with the exception that I should 
like to modify and amplify his remarks. When he 
says the external operation must be, I say should be 
done, because I have a very vivid recollection where I 
insisted that the external operation be performed and 
subsequently wished I had not been so insistent, 
although a cure was established. I am referring to 
the external deformity. Aside from the conditions 
mentioned above that would indicate an external oper- 
ation I wish to call attention to the pathology of the 
frontal sinus which can be learned from good 
Roentgen-ray plates. This I have controlled by the 
histologic examination as well as the postoperative 
reading of the roentgenogram. 

If one takes a stereoscopic roentgenogram and 
studies it both stereoscopically and pseudoscopically 
one will be able to interpret certain definite anatomico- 
pathologic conditions of the sinuses. For exam- 
ple, it is possible to differentiate an acute from a 
chronic inflammation; a suppurative from a nonsup- 

1, Freer, O. T.: Laryngoscope, December, 1915. 
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putative affection ; a cavity filled with polypi from one 
that is not. Likewise it is possible to diagnosticate 
the presence of a sequestrum or a foreign body. It is 
all in the judgment of shadows or degree of densities, 
with particular emphasis on certain definite outiines. 
It is impossible to cover this phase of the subject in 
a paper such as this, but suffice it to say that the value 
of the roentgenogram is very much underestimated 
from the pathologic point of view and I would recom- 
mend that the team work between rhinologist and 
roentgenologist be encouraged. So far as the anatomic 
side of the question of the roentgenograms is con- 
cerned, I believe we are all agreed that it is indis- 
pensable in operative work. 

Pathologic Changes. — Macroscopically as well as 
microscopically we have the following forpis of 
changes in the frontal sinus. 

1. Simple congestion or acute inflammation of the 
mucous membrane lining. 

2. Simple congestion or acute inflammation of the 
mucous membrane lining, plus acute osteitis, even 
necrosis. 

3. Chronic infiltration of the lining membrane with 
myxomatous d^eneration. Epithelium very much 
thickened with excessive secretion. 

4. Chronic infiltration of the lining membrane with 
myxomatous d^eneration. Epithelitun very much 
thickened with excessive secretion plus superficial 
osteitis. 

5. Chronic infiltration of the lining membrane with 
myxomatous d^eneration. Epithelium very much 
thickened with excessive secretion, superficial osteitis 
and necrosis even to a d^pree of sequestration, and we 
may have in some places ulceration of the epitheliiun 
and true granulation formation. 

6. Hyperplasia of the lining membrane with very 
little round cell infiltration, but myxomatous changes 
to a d^pree of polyposis. The bone is not changed at 
all or at most a rarefying osteitis. 
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7. Characteristics of tuberculosis, sjrjrfiilis, malig- 
nant disease and foreign bodies, in addition to the 
chronic infiltrative inflammation. Bone changes are 
very common, especially in the syphilitic form.* 

These various pathologic changes will each require 
certain definite methods of treatment, either surgical 
or nonsurgical, to bring the case to a successful issue. 
The anatomy with particular reference to the distance 
between the anterior and posterior surfaces of the 
sinus and the extent toward the temple will influence 
one as to the technic to be pursued. Also the outlet 
of the frontal sinus as to how much room is obtainable 
by an intranasal method of operation is important. I 
wish to call attention emphatically to the epithelial lin- 
ing of the outlet of the frontal sinus. It does not mat- 
ter how large the outlet is made, whether by an intra- 
nasal or an external operation, if the mucous mem- 
brane is entirely destroyed and the bone in any way 
disturbed, particularly the internal nasal crest, 
there will follow constriction that is liable to defeat 
the best operative procedure. 

It must be remembered that the various bones in 
the region of the outlet of the frontal sinus respond 
differently when curetted or subjected to the burr. 
Whenever the region of the nasal bones at the junc- 
tion of the internal nasal crest is attacked, there is a 
great deal more of reactionary osteitis than when the 
bone of the ethmoidal region is broken down. This 
is due to the lack of cancellous structures in the latter. 
In view of this fact it has been my practice to care- 
fully avoid this region (internal nasal crest) of the 
frontal sinus, and rather enlarge toward the ethmoidal 
r^on, that is posteriorly and laterally, as suggested 
by Mosher. 

In reviewing the final results from the various 
external operations on the frontal sinus, I would like 
to confine myself to my personal results or those that 

2. Demonttrated by lantern and more exteniively described in 
Traniactions and reprints. 
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came under my observation rather than to repeat the 
opinions of others, trusting to the discussion to bring 
out any deficiency in my report. 

1. Kunt'Coakley Operation. — In acute cases the 
simple external opening and draining for a short 
period of time in the frontal sinus region with sub- 
sequent middle turbinectomy and ethmoid curettage 
has given universally good results, and only in cases 
in which the acute condition was one of acute exacer- 
bation of a chronic form was there subsequently a 
more formidable external operation necessary. 

2. Killian Operation. — Probably no surgical pro- 
cedure of the nasal accessory sinuses provdced a 
greater attention and discussion than this radical pro- 
cedure for the cure of chronic suppuration of the 
frontal sinus. It must be further admitted that strictly 
surgically speaking, the same procedure is necessary 
today if one desires to speak about an absolute cure. 
At the same time I do not believe I am very far from 
the truth in stating that the radical Killian operation 
for the cure of chronic suppuration of the sinuses 
(fronto-ethmo-spheno-antrum) is seldom performed 
at present. In fact, the reaction came as soon as the 
intranasal procedures were successfully practiced and 
when the laity revolted against the marked deformities 
that resulted in the cure. My own personal experi- 
ence with the Killian operation dates from 1903, when 
I operated on a chronic suppurative pansinusitis in a 
man whom I presented before the Chicago Oto- 
Laryngological Society, as a cured case. It was one of 
the first cases presented in this country so far as I 
have been able to find from the literature. After that 
I performed a fairly good number with absolutely 
satisfactory results, except for the deformities. This 
latter fact led me to develop a technic which was not 
to take the place of a radical cure but rather a con- 
servative measure which I presented before this sec- 
tion in 1909, namely, an osteoplastic flap operation on 
the frontal sinus. There is one particular case of Kil- 
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Han operation that I would like to mention because, 
as I said in the beginning of my paper, it is very 
vividly in my mind, and because the narrative of this 
experience may help some one else in avoiding the 
performance of a bilateral Killian operation in a very 
large and deep frontal sinus, even in a man. This 
patient, a mechanic, came to me with an acute fulmi- 
nating frontal sinusitis on both sides. After several 
weeks of drainage and intranasal surgery it became 
necessary to do the external operation. The patient 
never showed any disposition to oppose the external 
procedure. The Roentgen-ray picture showed a 
markedly pathologic, large frontal sinus on both sides. 
At operation I found a so-called double frontal sinus 
in the anteroposterior direction, but am sure it was 
a large bulla ethmoidalis reaching high in the region 
of the frontal sinus as first suggested by Logan Turner. 
This condition was present on both sides. After heal- 
ing occurred there resulted a marked depression, 
although I was very careful to preserve a good supra- 
orbital ridge. One day while the patient called I dem- 
onstrated him as a fine result to Dr. B — of California, 
who was visiting me at the time. The patient 
expressed himself most disgusted, in fact, in a threat- 
ening manner, stating that he would get even because 
I made him conspicuous and a subject of ridicule in 
the shop where he worked. I was so impressed with 
this threat that I had the man watched for some time. 
3. Modified Killian Operation. — ^Just before the 
intranasal operation became well developed or in cases 
in which it did not suffice, various procedures were 
advocated with variable results. One of the first 
modifications, owing to the marked diplopia resulting, 
was the leaving of the roof of the orbit intact, thus 
preserving the pulley of the superior oblique. In 
another instance, the nasal process of the superior 
maxilla was not attacked because it often left a 
deformity on the side of the nose and necessitated the 
prolongation of the external incision. Finally, less of 
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the anterior wall of the sinus was being removed, and 
by making a large opening into the nose by taking 
away as much as possible of the floor of the sinus, 
one was satisfied even though obliteration was not 
obtained. The criticism of these procedures is, that 
the lining membrane has often times been sacrificed 
unnecessarily because the cavity could not become 
obliterated and because lined by a g^nulation, which 
is not as good a nutrition to the bone as the membrane 
itself, even though the latter be not normal. Besides, 
this {^nulation membrane secretes a great deal more. 
Though less of the anterior wall is removed, there will 
nevertheless result depression. 

4. Lothrop's Operation. — ^At the meeting last year 
of this section Dr. Howard A. Lothrop* presented a 
procedure that according to his report meets all the 
requirements of curing a chronic suppurative sinusitis, 
especially if intranasal procedures failed and if there 
be an external fistula present. The procedure consists 
in making an opening about the size of a half dime 
above the inner canthus or below the eyebrow in what 
is known as Ewing^s space, through which- he enters 
the frontal sinus. By way of the nose and through this 
created opening in the frontal sinus, the internal nasal 
crest is removed, leaving sufficient bone in order not 
to get a collapse of the bridge of the nose. Then the 
floor of the frontal sinus is removed. Now comes an 
entirely new procedure, namely, the removal of the 
perpendicular plate of the ethmoid constituting the 
upper most anterior portion of the nasal septum. 
This removal is continued into the frontal sinus, where 
the septum of the same is also removed. Through the 
same original opening and the opposite nostril the 
floor of the other frontal sinus is taken away, as well 
as any projecting remains of the internal nasal crest. 
The external wound is then dosed up. The result is 
that both frontal sinuses empty into one large opening, 

3. Lothrop, H. A.: Frontal Sinus Sunpuration with Results of New 
Operative Procedure, Thb Joushal A. M. A., June 10, 1915, p. 153. 
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which may discharge in either nostril ; in other words, 
one may enter either frontal sinus from either nostril, 
or both sides from one nostril. My criticism is, or I 
should say was, that as a result of drilling the internal 
crest as well as the posterior surface of the frontal 
sinus outlet, the resultant opening would narrow, 
although not as much as if each sinus was operated 
separately, and furthermore the same criticism that I 
have to my own procedure, which I am about to 
describe, that is, if only one sinus is involved one 
would necessarily infect the other sinus or else this 
procedure could not be carried out. I say that it was 
my objection rather than is, because since the presen- 
tation of this subject by Dr. Lothrop, I have seen a 
modification tried by Dr. Richards of Fall River, 
Mass., and Dr. Lynch of New Orleans, which makes 
me feel that this procedure will find a place especially 
for the fistula cases. With the permission and apolo- 
gies to Drs. Richards and Lyndi, I will state what I 
saw them do and then describe my suggestion of this 
procedure as a result of personal experience. 

Their case was one of chronic frontal sinusitis with 
fistula from a previous operation. Their modification 
was the emplo)mient of hand drills (Fig. 1) which 
had only cutting edges on the anterior half of the burr, 
the posterior being smooth, thus avoiding the destruc- 
tion of the lining membrane of the outlet posteriorly, 
and prevented subsequent cicatrization. In a case I 
recently operated on I had a fistula with depression 
following operation, in which I performed the Lathrop 
operation, but avoided the internal nasal crest by pro- 
tecting it with a Halle protector and using an electric 
oval drill. The result is very satisfactory now, eight 
weeks since operation. 

5. Beck's Osteoplastic Flap Operation, — Permit me 
now to briefly describe the procedure which I recom- 
mended eight years ago as an external nonobliterating 
operation in those cases that appear to be unsatisfac- 
tory after an intranasal procedure. I might say that 
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I have not had to change but one thing in the technic 
since I first presented it before this section, and that 
is the avoidance of the destruction of the lining mem- 
brane of the internal nasal crest.* 

STEPS OF OPERATION 

1. Roentgenogram, postero-anterior, for proper ana- 
tomic outlines. 

2. Celluloid model made from tracing of frontal 
sinus, from roentgenog^m. 

3. Incision through skin and subcutaneous tissue 
along the upper margins of the eyebrows, and these 
untied across the bridge of nose. 

4. Dissection of the skin and subcutaneous tissue flap 
upward. 

5. Celluloid model placed over exposed area. 

6. Incision through periosteum along the margin of 
the celluloid model. 

7. Chisel and burr along this lateral periosteal inci- 
sion from one supra-orbital margin to the other in the 
interior of the frontal sinus. 

8. Gigli saw engaged in the upper edge of this inci- 
sion and brought down to the level of the supra-orbital 
margin, thus cutting the septum of the frontal sinus, 
then saw slightly upward to weaken the pedicule. 

9. Turn this osteo-periosteal flap down. Remove 
the pathologic tissue, but carefully avoid exposure of 
bone of any great extent. 

10. Enlarge outlet of sinus in the nose backward and 
outward by means of electrically driven burr, carefully 
avoiding the internal nasal crest by use of Halle pro- 
tector. 

11. Semisolid rubber tube inserted into the outlet, 
one end coming at near the nostril, the upper end at the 
beginning of the outlet. Through this tube a strip of 
prepared gauze is packed, the upper end loosely filling 
in the cavity of the sinus. 

4. The various steps of this operation were demonstrated by lantern 
slides, and will be more extensively described in Transactions and 
reprints. 
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12. Osteoperiosteal flap brought back into position 
and the skin and subcutaneous tissue flaps brought 
down and sutured or closed by use of clips. 

After-Treatment, — On the second day remove the 
gauze, on the fifth day the tube. No further drainage 
is necessary. Subsequently but not before three weeks, 
wash the sinus with normal salt solution or injection 
of bismuth paste into the sinus may be done. 

In the criticism of the procedure I would say that if 
only one side is affected one may take off just the one 
half of the anterior surface of the sinus, that is, employ 
the fine burr or chisel to follow a celluloid model of 
just the size of the sinus to be exposed. The skin 
and subcutaneous flap, however, should be the same 
as if both sinuses were to be exposed. This is an 
objection in that one may infect an otherwise healthy 
sinus. I have no doubt that I have done this very 
thing several times, without any untoward results, 
because the procedure healed the infected sinus, and 
thus prevented reinfecting the healthy sinus to any 
extent. As to exact statistics I will state that I have 
since 1908 performed this operation thirty-one times 
with an apparent cure in twenty-seven cases. In two 
of these four cases I operated away from home, and 
never heard whether they were satisfactory or not; 
the other two had to be reoperated, converted into the 
Killian. These were the early cases in which I used 
to make a large opening into the nose, taking away 
some of the internal nasal crest and in which the 
mucous membrane of the entire circumference of the 
outlet of the frontal sinus was destroyed. These reop- 
erations would have been good cases for the Lathrop 
operation. 

In conclusion, I would like to present the histories 
of the end-results of the two cases whose photographs 
are shown in Figure 2. It must be stated that the 
frontal sinus in the malformed case was evidently 
much larger and extended far over the orbit. 
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CASE REPORTS 

Case 1. — Mrs. L. started in May, 1912, with a very severe 
pain in the left eye which was diagnosed by two ophthal- 
mologists as glaucoma. She then consulted a rhinologist who 
diagnosed, from his nasal examination, a closed off acute 
frontal sinus disease on the left side. He performed an 
anterior turbinectomy, following which there was a free 
escape of pus and marked relief of her symptoms. This 
relief lasted only about two weeks when the symptoms 
returned only much more stormy, accompanied with chilb 
and a cracking sensation about her eyes. There appeared 
to be no improvement from the pains and discharge, so she 
was referred to a Chicago rhinologist to determine whether 
external frontal sinus operation was necessary. The latter 
advised an ethmoid exenteration and reopening of frontal 
sinus within the nose. This the attending rhinologist per- 
formed. This procedure was followed by comparative com- 
fort for about four months, when symptoms began to 
return, especially a feeling of a plug formation in the front 
part of the head. The attending rhinologist performed a 
Good intranasal rasp operation on the frontal sinus. For 
six months following this procedure the patient was fairly 
free from symptoms, when they returned more severe than 
ever and the attending rhinologist brought the patient to 
me. I found the left nasofrontal passage outlet completely 
blocked and the x-ray picture definite of a marked diseased 
condition. The headadies were so persistent and severe, 
and there being some rise of temperature, we decided 
on an external operation and my osteoplastic procedure was 
performed. We found the entire frontal sinus was filled 
with a thick pyogenic membrane which proved to be so by 
subsequent microscopic examination. The ethmoidal region 
was again recuretted as well as the antrum and sphenoid 
explored and their natural openings enlarged. A very large 
opening between the frontal sinus and the nose was made 
by means of electric burrs. The immediate as well as the 
subsequent course of this case was uneventful and the patient 
is now perfectly well, after more than one year. I am so 
informed by her attending rhinologist today. The photo- 
graph (Fig. 2) was taken three weeks after operation, and 
shows tiie absence of any deformity. 

Case Z.-^History.—l/LTS, D., aged 45, suffering with chronic 
suppuration of the sinuses for a number of years, consulted 
a well known otolaryngologist of New Orleans, who had 
her under treatment for some time, performing the custom- 
ary operations and reoperations within the nasal cavity. As 
the patient was still having suppuration in the nose as well 
as pain and headache, the physician was compelled to resort 
to an external operation. A bilateral frontal sinus operation 
according to Killian was performed. The patient did not 
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Fig. 1. — A, small sire; B, large size; C, smooth surface. 



Fig. 2.— Mrs. L. and Mrs. D. 
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Fig. 3.— Acute inflammation with acute osteitis; marked thickening 
of epithelium. 



Fig. 4. — Pyogenic lining membrane with thin layer of epithelium. 
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Fig. 5. — Pyogenic lining membrane without epithelium. 



Fig. 6. — Chronic fibrous and glandular hyperplasia of lining membrane. 
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Fig. 7. — Chronic suppurative infiltration of membrane with cystic 
myxomatous degeneration. 



Fig. 8. — Cystic myxomatous degeneration of lining membrane. 
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Fig. 9. — Myxomatous or polypoid dcKcneration of liniiiR membrane. 



I'JK'. 10. — S.ilit iry tlhroiis polypi in frontal sinus. 
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FRONTAL SINUS OPERATION 65 

get along very well on account of retention, which made 
him operate a second time for the purpose of allowing the 
cavity to remain open and granulate from the bottom. This, 
however, did not take place, as whenever the external wound 
closed, retention would result with subsequent fistula for- 
mation. 

The patient was obliged to remove to New York, and 
on the way consulted an otolaryngologist in Chicago who 
reoperated on the frontal sinus and performed a bilateral 
Denker operation. After apparent healing had taken place, 
the patient went to New York, and soon after experienced 
retention above the left eye with considerable pain. She. 
consulted another otolaryngologist in New York who con- 
cluded that the patient should wear a silver cannula leading 
from the retention pocket into the nose, similar to the 
stylet worn in chronic dacryocystitis. 

April 7, 1914, about four years after the last attention, 
she consulted me. I found a discharging fistula above the 
inner canthus of each eye, and in the bottom of the left 
fistula the small silver cannula just mentioned. A complete 
analysis of the case was made and an operation decided on. 

The patient, however, developed an acute otitis media sup- 
purativa requiring a paracentesis. She again returned to 
New York, where this condition was treated. 

In October, 1914, she returned to me for operative work 
and I learned that in the meantime the right fistula, while 
closed at the time she had left me, had spontaneously 
opened two or three times during her present stay in New 
York. 

Before resorting to the operation, an autogenous vaccine, 
an anaerobic micro-organism being particularly cultivated, 
was made, and injected for about three weeks. The fistula 
was injected with bismuth paste No. 1 in order to disinfect 
it Ten mg. of pure radium element was placed within 
the nasal cavity in the attic region and x-rays, by the 
deep penetration method by water cooled tubes were applied 
from the outside as a crossfire. This combined vaccine, 
radium, x-ray and bismuth paste treatment, as well 
as internal administration of large doses of hexamethyl- 
enamin were given preliminary to the operation because we 
expected to expose such important structures as the dura 
and orbit, and thus lessen infection of them. 

Operationr—Wt found, following the left fistula outward 
and backward, a cavity of considerable size, reaching over 
the orbit to the region in close proximity to the optic 
foramen. It seemed to pass downward and backward to its 
outer surface. This cavity was lined with pyogenic material 
which, when removed and subsequently examined micro- 
scopically, was shown to be covered with a thin layer of 
epithelial cells. This pyogenic material was therefore scraped, 
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and the bone over the orbit as well as the under surface 
of the frontal bone or roof of the frontal sinus of that 
diverticulum was removed by an electrically driven burr to 
its very limits. This procedure caused the exposure of the 
dura above and the periosteum of the orbit below. The 
previous operation allowed a considerable overhanging of the 
supra-orbital margin, and this too was removed to a marked 
extent, in order to have complete control of the newly made 
cavity. This cavity was packed with gauze for about one 
week until healthy granulations were lining it, when bismuth 
paste No. 2 was injected and the cavity allowed to heal. 

Three weeks after the operation the patient was desirous 
of going home and I referred her to a well known spe- 
cialist in Philadelphia, the condition then appearing as in 
Figure 2. He made the following statement in a letter to 
me: "Find that the wound is healing up nicely and sup- 
puration has entirely ceased. It looks to me as though you 
were going to have an excellent result. I told her to return 
again if there was any further trouble, but believe from its 
appearance that everything will be well with her.'' 

About two months later I received a report sasring that 
she felt absolutely well and the sinus remained closed. It 
is my intention to do subsequently plastic work which will 
fill up the cavities which have deformed this patient, although 
cured of her suppuration. 

2551 North Qark Street 
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INTRANASAL SURGERY FOR RELIEF OF 
CHRONIC FRONTAL SINUSITIS 



LEE M. HURD, M.D. 

NEW YORK 



The frontal sinus is formed from the expansion of 
an anterior ethmoidal cell into the frontal bone or as 
a direct extension of the infundibultim. 

Usually there are two sinuses, but it is important to 
remember that one or both may be absent, and that 
there may be as many as four or five distinct sinuses, 
communicating with the nasal cavity by their own 
ostia. 

One sinus may be underdeveloped, and the sinus 
of the opposite side may have expanded beyond the 
median line and formed part of the superior and ante- 
rior wall of the smaller one, and also an anterior eth- 
moidal cell may have a large orbital extension and its 
anterior wall bulge into the posterior part of the 
frontal sinus, forming the so-called bulla frontalis: 
and this ethmoidal cell may be the seat of disease 
which will simulate frontal sinus disease, while the 
frontal sinus is normal. 

The frontal sinus may barely reach the brow, or 
it may extend upward fully two inches and externally, 
nearly three inches, and may also have a recess over 
the orbit, extending backward almost to its apex. 

In considering intranasal treatment of the frontal 
sinus, the relations of the anterior ethmoidal cells and 
the infundibulum are as important, if not more impor- 
tant, than the frontal sinus itself, because inflamma- 
tion of the frontal sinus rarely exists without a simi- 
lar condition in the anterior ethmoidal cells; and 
these together with the structure about the ostium of 
the frontal sinus, are the practical anatomical points 
in the intranasal surgery of the frontal sinus. 
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The infundibulum, with its superior wall, formed 
by the bulla ethmoidalis, and the inferior wall, the 
process uncinatus, should be considered the guide to 
the anterior ethmoidal cells and the frontal ostium. 

The bulla ethmoidalis contains one or more cells 
which extend to the orbit, and has sometimes exten- 
sions over the orbit. 

The anterior expansion of the meatus medius and 
the infundibulum is the recessus frontalis of Killian, 
or better divided, according to Davis,^ who suggested 
that the anterior portion of the infundibulum lateral 
to the processus undnatus be termed the recessus 
inf undibularis, into which the infundibular cells drain ; 
and that portion of the recessus frontalis lying medial 
to the processus uncinatus, which forms a concavity 
beneath the extreme anteriosuperior attachment of the 
conclia media, be termed the recessus cochalis, into 
which the frontal cells drain. 

This divides the anterior cells into three groups, 
namely bulla cells, infundibular cells, and frontal cells. 

The concha media, which is a prolongation down- 
ward of the inner ethmoidal wall, especially in front, 
acts as a curtain, concealing the structures laterally. 

If the anterior attachment of the concha media is 
high, the frontal cells are apt to be well developed, 
and if attached low, the infundibular cells are more 
apt to be well developed, while the frontal cells are 
deficient. This may be of value in determining the 
position of the frontal ostium. 

The frontal sinus communicates with the nose, 
according to the origin of this sinus, namely, in 60.4 
per cent., it communicates with the meatus medius and 
in 39.6 per cent, with the infundibulum (Davis). 

In the latter class the discharge frcmi the frontal 
sinus may drain directly into the antrum, the inf undib- 
ultun acting as a gutter between the two ostia, and 
this is the class in which the antrum acts as a reser- 
voir for the frontal discharge. 

1. Davit» W. E.: Nasal Accessoiy Stnutea, 1914. 
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Posteriorly and externally, the ostium frontalis is 
usually bounded by the wsdls of the ethmoidal cells. 
The anterior boundary is formed by the anterior nasal 
spine which may contain a cell. The posterior part 
of the inner wall may be in relation with the anterior 
portion of the olfactory fossa, from which it is sepa- 
rated by a thin plate of bone. This is the most dan- 
gerous locality, and no attempt should be made to 
enlarge the ostium in this direction. Therefore, ante- 
riorly, the hard bone of the anterior nasal spine is 
encountered, while posteriorly and laterally, the friable 
thin bone of the ethmoidal cell wall is encountered, 
backed by the hard, thin bony plate of the inner table 
superiorly, about 1 mm. in thickness and the lacrimal 
bone and os planum laterally. 

Here I may add that anatomically there is no such 
thing as a frontonasal duct. 

I hope you will understand that this is only an out- 
line of the anatomy, as there are several sources 
wherein this subject can be studied to better advantage. 

Roentgen-ray plates are used, not only for their 
diagnostic value, but also to give the dimensions of the 
passage from the nose to the frontal sinus through 
the anterior ethmoidal cells. 

The width of this passage varies from 7 mm. to 
12 mm. (Watson Williams'). 

An intimate knowledge of the surgical anatomy of 
the accessory sinuses and the nose should be gained 
from the cadaver before any attempt is made to open 
the sinus in the living. 

Removal of the middle turbinate is about as far as 
one should go unless he is familiar with the many 
anatomic variations and relations in this region. 

In the severer types of inflammation, the external 
operation by one who has mastered its technical details 
will give surer, quicker and safer results, especially 
in those cases in which the frontal sinus and the eth- 
moidal cells have large orbital extensions. One of 

2. Williams, Watson: Jour. Laryngol., Rhinol. and Otol., May, 1914, 
p. 225. 
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the disadvantages of the present internal methods in 
severe cases is the uncertainty of results and constric- 
tion of the drainage passage into the nose, which 
occurs in nearly all cases a few weeks after the 
operation. 

I am working on a flap procedure which I hope will 
overccMne this tendency to constriction, which I will 
report on later. 

In the internal methods in„ which burrs, chisels and 
rasps are used in this small and dangerous area, the 
procedure will lead to more accidents than when the 
sinuses are opened externally. Then, too, operating 
in an extensively diseased field differs greatly from the 
deadhouse work, as the disease has made it easier to 
enter the frontal sinus and also easier to invade the 
cranial cavity. 

The types of inflammation may be divided, roughly, 
into two classes, first, those of polypoid degeneration, 
with thinning or absorption of the ethmoidal walls, 
and second, a thickening of the mucosa with a corre- 
sponding thickening of the ethmoidal walls. 

With' both types there is more or less discharge, but 
the discharge is more apt to be greater with the latter 
type. 

Indications for intranasal operation are all cases of 
chronic sinusitis in which there are no complications. 
About 95 per cent, can be treated by the internal 
method. Contraindications are intracranial and orbital 
complications and fistulas, all of which should be 
approached by the external route. 

Of the several methods used to produce drainage of 
the frontal sinuses, those of Ingals,* Freer,* Mosher,' 
Vacher,* Watson Williams,* Halle,^ and Good' are the 
most used. They all aim at the same result and nearly 
every one has special instruments for the purpose. 

3. Ingalt: Tr. Am. Laryngol. Assn., 1905. 

4. Freer: Laryngoscope, December, 1915. 

5. Mosher: Larvnsosco^^ September, 1911. 



6. Vacher: Bull. OtoLRhinol.-Laryngol., 191 1« Vol. 14. 

7. Halle: Arch. Laryngol. and Rhinol., 1914. p. 73. 

8. Good: Ths Jouknal A. M. A., Aug. 31, 1907, p. 753. 
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There has been considerable discussion about pre- 
serving the middle turbinate on the ground that the 
olfactory filaments on its inner surface, when divided, 
open a direct communication with the brain. Prac- 
tically, this seems overcautiousness, as meningitis, 
when it occurs, starts from a perforation or fracture 
of th'e inner table. 

Watson Williams, Halle, and Freer preserve the 
middle turbinate when possible. Mosher and Tilley* 
remove it. Many patients will recover with removal 
of the anterior portion of the middle turbinate alone, 
but for the severer types of inflammation the frontal 
ostitun will need enlarging, and to accomplish this the 
route must be through the anterior ethmoidal cells. 

The size of the passage through the anterior eth- 
moidal cells having been determined by means of the 
Roentgen-ray plates, supplemented by the estimated 
width between the turbinal plate, medically, and the 
internal canthus, laterally, the middle turbinate is 
removed to give freer access to the infundibulum and 
bulla. A probe can now usually be passed into the 
frontal sinus, which will determine whether its ostium 
opens into the recessus conchalis or into the recessus 
infundibularis. 

The bulla ethmoidalis is entered with a straight 
curet, breaking down its cells and then coming for- 
ward, obliterating the frontal and infundibular eth- 
moidal cells as far as the frontal process of the 
superior maxilla will allow. No attempt is made to 
entirely clean off the orbital wall with the curet, as 
puncture of this wall may lead to hemorrhage or infec- 
tion of the orbit, with the resulting danger to the eye. 
At this point a larger opening will be found into the 
frontal sinus, because some of the ethmoidal cell walls 
had formed part of the funnel-like floor of the frontal 
sinus about the ostium. Now changing from the 
straight curet to the angular curet and forceps of 
Grumwald, we clean the passage out and remove the 

9. Tilley: Jour. Laiyngol, Rhinol. and OtoL, May, 1914, p. 242. 



Digitized by 



Google 



72 LEE M. HURD 

remaining ethmoidal cells, and with the angular curet 
we enter the frontal sinus and work forward and 
downward in a safe direction. 

This is as large as the opening into the frontal sinus 
can be made, unless the anterior nasal spine is taken 
away. The spine varies considerably in diickness. If 
it happens to be thin, it can easily be broken away with 
Myles' draw chisel, and if thick, it may be burred out, 
but I find that the resulting constriction from loss of 
the mucosa ultimately overcomes the advantage gained 
at the time. 

For after-treatment I apply bismuth paste, douche 
with aqueous solution, and apply solutions of silver 
nitrate and sodium chlorid. 

With an appropriate syringe I force cold bismuth 
paste into the sinus daily or as often as the condition 
warrants, replacing the secretion and some of the old 
paste with new paste at each treatment. I have found 
this the most satisfactory means of reducing the dis- 
charge and the swelling of the mucosa. There is no 
pain in the procedure, only a slight fulness for a few 
minutes from the pressure of the paste. As the dis- 
charge ceases, I change from the paste to white petro- 
latum, which melts at 90 F., and dilutes the paste 
remaining, and finally douche the sinus with normal 
saline solution, 115 F., which removes the remaining 
paste and petrolatiun, if tfiere is any. In a few 
instances in which patients have disappeared before 
the paste was removed I have found it in a well sinus 
at the end of a year, evidently producing no irritation. 
In some cases in which the sinus was subsequently 
opened externally the paste was found in one mass, 
helping what little drainage was present. 

Douches of antiseptic solutions have been entirely 
abandoned. Normal saline solution is sometimes used, 
but the bismuth paste seems to give quicker results. 

In very obstinate cases solutions of silver nitrate can 
be used, increasing the strength from 1 to 5 per cent., 
first anesthetizing the sinus, then passing a cannula into 
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the sinus for the silver solution and at the same time 
another larger cannula into the nose for the solution 
of soditun chlorid and simultaneously filling the nasal 
cavity with salt solution and the sinus with silver solu- 
tion, so that as the silver solution returns into the 
nose it is converted into silver chlorid and has no fur- 
ther action on the mucosa. 

Failure of internal measures to give relief are suf- 
ficient indications to advise obliterating the sinuses by 
the external route. 

15 East Forty-Eighth Street. 



Digitized by 



Google 



EMPYEMA OF THE ETHMOID CELLS 



GEORGE F. COTT, M.D. 

BUFFALO 



Empyema of the ethmoid cells may be divided into 
acute and chronic, and the latter usually is followed 
by the latent. 

The mucous membrane of the ethmoid is far more 
sensitive than that of the nose and consequently more 
readily succumbs to infection or to any kind of irri- 
tant ; for that reason we find it so often affected when 
the nose is supposed to be the actual or natural habitat. 
Thus the ethmoid is always affected in hay-fever or 
any infectious disease involving the nose. 

It is difficult to speak of ethmoid empyema per se, 
as such a condition probably never exists, at least it 
has never been demonstrated, the other sinuses being 
more or less involved ; but it does not follow that treat- 
ment directed to the ethmoid will not relieve other 
contiguous cells as well. Empyema in early childhood 
is more amenable to treatment than that of the adult 
because of the small area involved, as well as the ready 
response of the tissues of the actively growing child. 
In fact, recovery is so common in childhood that 
empyema as an entity is commonly overlooked. 

The causes of suppuration of the ethmoid cells are 
various. They may be infected through the frontal 
sinus, antrum, sphenoid, orbital cellulitis, syphilis, for- 
eign bodies or nasal mucous membrane, while the 
intensity of the infection varies with the virulence of 
the bacteria. The s)rmptoms of a typical acute case are 
clogging of the nasal passages, pain which becomes 
intense on the slightest jar, often felt above the eyes 
more than elsewhere or on top of the head, dizziness 
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and vomiting, prostration and delirium. The pain 
requires large doses of morphin and occasionally 
chloral added to induce sleep. It lasts until the dis- 
charge begins, when it is markedly lessened and only 
recurs at times by jerks. In four or five days the 
s)rmptoms improve, except the discharge, which con- 
tinues a week or two longer, when recovery seems com- 
plete. The recovery, however, is apparent only; in a 
large ntunber of cases the sinus remains hypersensitive 
for years after. With drainage in acute empyema the 
nasal mucous membrane often becomes soggy with con- 
sequent obstruction to the free passage of air; if the 
pus is confined, pain may be very severe. These s)rmp- 
toms vary somewhat, depending on the severity of the 
infection. 

In chronic empyema the mucous membrane becomes 
thickened by marked formation of fibrous tissue. 
There is a tendency to occlusion of the ostia through 
swellingof the membrane due to especial tenderness and 
looseness of the lining membrane, round cell infiltration, 
gradual proliferation of the epithelitun, which in some 
cases is absent in spots, being replaced by granulation 
tissue (Skillem). In chronic empyema the most 
troublesome symptom is usually discharge with hawk- 
ing and spitting, dry secretion in pharynx and some- 
times crust formation in the nose. This discharge may 
be thick and pasty, clinging to the postpharyngeal wall 
or blown out of the nose in large quantities. The most 
troublesome condition, however, is not during the most 
active suppurative stage but after the secretion has 
changed to mucopurulent or ceased entirely. A very 
large niunber of patients never recover completely. 
After suppuration has ceased, sometimes years after- 
wards, the most troublesome symptoms occur. Now 
we find the mucous membrane in the cells so thin that 
it can only be detected microscopically and very often 
in my experience is absent altogether, in fact the 
cell wall has the appearance of "milk white." Polypi 
occasionally are found within the cells. 
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The after symptoms induce the patient to seek the 
advice of the rhindogist The most prominent symp- 
toms we now encounter are the following: Headache 
over the bridge of the nose, or either side, or over the 
eyes and forehead, on top of the head, or base of brain. 
The pain descends toward the shoulder, or follows the 
course of some nerve branch remote from the seat of 
the disease. Scotcnna, inability to read but a few min- 
utes, complaint of having hay- fever all the time, hawk- 
ing and spitting during cold, damp weather, want of 
concentration finally ending in neurasthenia. If pus 
is still discharging intermittently, pus cells only are 
found, or in some instances isolated cocci. General 
malaise, anemia, diarrhea, at times loss of appetite and 
even indican in the urine and deficiency in phosphates 
may be present. A most harassing s}rmpt(Hn occasion- 
ally is cough without raising anything, which lasts four, 
six or even eight weeks ; recurring once or twice each 
year. And in this condition, which I now designate 
latent ethmoiditis, is the time when the sensitive nerves 
manifest their irritability. But in a goodly number of 
patients we find vitality low, blood pressure below nor- 
mal, heart sounds weak, especially the second. Some 
patients say they frequently catch cold which lasts 
several weeks; some sneeze periodically, others have 
watery discharge for days. Some complain of but one 
symptom, while others exhibit a number of them. 
They vary in intensity and degree. Comparatively few 
patients refer them to the nose. The symptoms vary 
from pain and semiannual discharge of pus, mucopus 
or watery substance, to cough, tracheitis, bronchitis, 
pain in the region of the stomach and abdominal dis- 
tention with gas. The bacteriologic findings likewise 
vary. Commonly pus cells only are found, occasionally 
staphylococci, rarely pneumococci and seldom isolated 
groups of streptococci. In one case of succeeding 
attacks of subacute ethmoiditis, the influenza bacillus 
is always found. Some have dry throat and in one 
case accompanying pain with sleepiness.^ Most of 

1. A chiropractic cured his sleepiness by hitidng him on the back of 
the head (!) (neurasthenic). 
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these patients are relieved by opening the cells and 
removing at the same time the middle turbinated bone. 
Occasionally puncturing the anterior cells will give 
instant relief of pain. Palliative treatment with 
cocain, epinephrin and antiseptic sprays or washes 
seldom relieve the symptoms. Although these cases 
seldom terminate fatally, suffering is often unbearable. 

One patient with a history of thick discharge from the 
nose some years before had now this irritating result, cough- 
ing day and night for six weeks. Examination showed a 
latent sinusitis ; but as there was also some burning sensation 
during micturition, I advised an examination of the urine, in 
which was fotmd albumin, casts and blood cells. Treatment 
directed to this relieved all symptoms without operation. 

A second case of chronic suppuration involved the antrum 
also, as well as frontal sinuses, with severe frontal headache. 
Here the urine was loaded with albumin ; although the patient 
was suffering severely, I sent her home to have her physician 
treat her first. 

A girl, aged 12 years, with orbital abscess, became totally 
blind in one eye before I saw her. The pus was evacuated, 
the involved antrum drained and she recovered without oper- 
ation on the cells. Sight, however, was lost 

In another case, in which the disease involved the frontal 
sinuses and antrums, the bone was so softened that a sharp 
spoon easily penetrated to the brain. The brain was bathed 
in pus to the extent of half its surface. This was of course 
syphilitic. I have also seen epilepsy of recent origin and 
asthma both relieved by draining the cells. 

In my cases I found chronic empyema more often bilateral 
than unilateral 

In consultation I have seen but four cases which terminated 
fatally, besides two private patients, both physicians. One 
of these, aged 27, with a previous history of suppuration, had 
an attack of scarlet fever; on the eighth day, while sitting 
up, he was suddenly attacked with pain. He made his own 
diagnosis, remembering his previous attack. He died the 
third day of meningitis. 

The second case was a physician, aged 35, run down with 
hard work. The cells had been drained a year previous to 
the attack. Pain was mostly in the forehead. The discharge 
was intermittent up to this time. He was seen by several 
physicians and surgeons. A diagnosis of meningitis was 
made. Decompression was done while the patient was uncon- 
scious but he died at the end of two weeks. All the fatal 
cases were meningitis, and the ages ranged from 12 to 35 
years. 
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I have never seen caries in empyema except in 
syphilis. Twice I have seen epilepsy, and in two cases 
asthma of recent origin, all relieved by the ethmoid 
operation, one epileptic permanently. In all my cases I 
have had only two unilateral and one of them was due 
to a foreign body which was in the nose for seven or 
eight years. 
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THE SURGERY OF THE ETHMOID 
LABYRINTH 



GEORGE E. SHAMBAUGH, M.D. 

CHICAGO 



The ethmoid is in several ways the central point 
of interest in questions relating to the nasal accessory 
sinuses. Developmentally the other sinuses, particu- 
larly the frontal and maxillary, are distinct outgroths 
from the ethmoid. Anatomically the ethmoid, because 
of its central location, constitutes a key to the other 
nasal sinuses, including the sphenoid, as well as the 
frontal and maxillary sinuses. Pathologically the 
ethmoid labyrinth is more or less involved in almost 
every inflammatory process involving the other 
sinuses. And finally, the surgical treatment of inflam- 
matory processes in any of the nasal accessory sinuses 
includes to a greater or less extent operation on the 
ethmoid labyrinth. It is evident, therefore, that any 
one who undertakes the treatment of nasal accessory 
sinus trouble should first of all be well grounded in the 
surgical anatomy of the ethmoid and should be famil- 
iar with the methods of operating on this structure. 

Anatomic variations are peculiarly characteristic of 
the nasal accessory sinuses, and in none is this more 
marked than in the case of the ethmoid. There are, 
however, certain anatomic relations common to all 
cases. It is these constant relations which it is most 
important to keep in mind, since it is on these that the 
surgery of the labyrinth is based. 

The first anatomic fact to keep in mind is the open- 
ings of the ethmoid cells into the nose. These openings 
are separated into two series by the plate of the concha 
media, and are clearly shown in Figures 1 and 2. The 
first figure, with the middle turbinated body in place. 
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shows the openings for the posterior ethmoid cells 
above and posterior to this structure. Inspecting the 
nose from in front, secretion coming from the poste- 
rior ethmoid cells will be seen between the septum and 
the concha media, that is, in the meatus nasi communis. 
Figure 2, with the middle turbinated body ait from its 
attachment, shows the openings from the anterior 
series of ethmoid cells in the meatus nasi media. 
Secretion coming from these cells appears, therefore, 
between the concha media and the outer wall of the 
nose. 

A second important anatomic fact is the relation of 
the ethmoid to the orbit. This relation is shown in 
Figure 10. The outer wall of the ethmoid labyrinth is 
formed by the orbital plate of the ethmoid and to a 
limited extent by the mesial wall of the maxillary 
sinus. 

A third constant anatomic relation which has an 
important surgical bearing is the relation between the 
ethmoid cells and the brain fossa. This relation is 
best shown in a frontal section, as in Figure 10. The 
roof of the ethmoid labyrinth is formed by the floor 
of the anterior brain fossa. The bone forming this 
wall of the labyrinth is rather firm as compared with 
the much more fragile orbital wall. It is especially 
important to keep in mind the relation between the 
ethmoid cells and the cribriform plate. The bony plate 
forming the roof of the labyrinth joins the cribriform 
plate, but at no place do the ethmoid cells come in 
contact with this plate. The cribriform plate forms 
the roof of the meatus nasi communis. In order, 
therefore, to avoid perforating this delicate structure 
when operating on the ethmoid labyrinth, it is impor- 
tant to keep out of the meatus nasi, coauauais. This 
te best accomplished by allowing the mesial wall of the 
labyrinth to stand until the exenteration of the eth- 
moid cells has been completed, when this wall of the 
labyrinth can with safety be clipped away. 

There are certain anatomic variations to keep in 
mind when working on the ethmoid labyrinth. One 
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Fig. 1. — Sagittal section, showing lateral wall of na»»Hl cavity. 
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Fig. 2. — Middle turbinal removed, showing structures in middle 
meatus. 
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Fig. 4. — Lateral wall of nose; middle turbinal removed and ethmoid 
cells opened; bulla ethmoidals large and dependent. 
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Fig. 5. — Lateral wall of nose; ethmoid cells opened. Cell in agger 
nasi. 
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Fig. 7. — Lateral wall of nose; concha media removed. Large cell 
in agger nasi. 
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Fig. 8. — Lateral wall of nose; concha media removed. Second step 
in exenteration of the ethmoid labyrinth, forceps breaking into bulla 
ethmoidalis. 
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Fig. 9. — Final step in ethmoid exenteration; removal of anterior 
ethmoid cells. 
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Fig. 10. — Frontal section, showing relations of ethmoid labyrinih to 
surrounding structures. 
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variation is the development of ethmoid cells outside 
the usual confines of the labyrinth. The first of these 
is the distention of the concha media by an ethmoid 
cell. This cell occasionally develops to a great size, 
obstructing the respiration on the affected side. The 
largest cell of this sort recorded was reported by me. 
The cell measured 28 mm. long and 25 mm. broad.^ 

Another anatomic variation is the development of 
an ethmoid cell in the unciform process, in the region 
which we designate as the agger nasi. This anatomic 
variation is not such a frequent occurrence as the cell 
in the concha media. Like the cell of the concha media, 
it occasionally takes on a large size. Cells of the agger 
nasi are shown in Figures 3, 5 and 7. The one shown 
in Figure 3 is unusually large. Other anatomic varia- 
tions of this sort are the development of ethmoid cells 
upward into the frontal sinus, laterally over the roof 
of the orbit, and posteriorly over the sphenoid sinus. 

Operations on the ethmoid consist of the removal of 
a part or the whole of the ethmoid turbinated body, the 
concha media, and the exenteration of a part or the 
whole of the ethmoid labyrinth. Only the intranasal 
operation on the ethmoid will be considered here, for 
the reason that the external operation on the ethmoid 
is rarely called for. 

The operations on the concha media are undertaken 
for several quite different conditions. Some have to 
do with pathologic conditions outside the ethmoid, 
as disease in the frontal and maxillary sinuses. Others 
are concerned with disease of the ethmoid itself. 

The resection of the concha media, by which the 
middle meatus is laid open, is often the simplest way 
to get relief from obstruction causing retention in the 
frontal or maxillary sinuses. The removal of the 
concha media is also the preliminary step in the resec- 
tion of that part of the nasal wall of the maxillary 
sinus lying in the middle meatus. This is the simplest 

1. Shambauffh, G. £.: Bony Cysts of the Middle Turbinated Body, 
Ann. Surg., 1902. 
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of all the operations on the maxillary sinus, and is 
often the operation of choice for the relief of acute or 
chronic empyema of this sinus. The resection of the 
concha media is also the preliminary step in securing 
adequate drainage for acute or chronic empyema of 
the frontal sinus. 

The conditions in the ethmoid itself, for the relief 
of which the resection of the concha media is under- 
taken, include cases, where as the result of a narrow 
nasal chamber, the middle turbinated body is found 
wedged so tightly between the septiun and the outer 
wall of the nose that with the slightest intranasal 
reaction the normal ventilation of the anterior ethmoid 
cells, as well as the frontal, and even the maxillary 
sinus, is impaired. The symptom resulting from this 
condition is first of all sensation of pressure or even 
pain between the eyes. The obstruction often excites 
attacks of sneezing, which are not infrequently asso- 
ciated with profuse watery nasal discharge. The resec- 
tion of the concha media is undertaken to relieve nasal 
obstruction occasionally caused by a bullous enlarge- 
ment of the concha media itself. This operation is 
often the first step in the operations for the relief of 
the symptoms resulting from the pathologic condition 
known as hypertrophic ethmoiditis. Very often the 
improved ventilation of the ethmoid labyrinth, accom- 
plished by the resection of the concha media, is all 
that may be required to bring about a relief of these 
annoying symptoms and for the cure of the earlier 
stages of hypertrophic ethmoiditis. The frequency 
with which the condition of hypertrophic ethmoiditis 
is found associated with the anatomic condition 
described above, causing impaired ventilation of the 
ethmoid, justifies the suspicion that the development 
of hypertrophic ethmoiditis may sometimes be the 
result of impaired ventilation of ethmoid cells. 

It is evident that the class of cases where the resec- 
tion of the concha media is indicated includes very 
often just those cases where, because of anatomic 



Digitized by 



Google 



SURGERY OF ETHMOID LABYRINTH 83 

conditions, the operation is more difficult to carry out. 
In recent years I have discarded other methods of 
removing the concha media for the method devised by 
Andrews, by which, with the use of a specially made 
knife, the anterior part of the concha is easily cut 
away from its attachment, permitting the introduction 
of a snare, when the turbinated body can either be 
cut off or pulled away from its attachment. By this 
method I have found it feasible to remove the middle 
turbinate in the most difficult cases, where, because 
of the constricted nasal chamber, it was scarcely possi- 
ble to secure more than a glimpse of the lower edge of 
this structure. 

The exenteration of a part of the ethmoid labyrinth 
is undertaken chiefly in the effort to secure better 
drainage for a frontal sinus infection. Here the ante- 
rior ethmoid cells are often included in the inflamma- 
tory process affecting the frontal sinus. The ethmoid 
operation serves, therefore, the double purpose of 
removing the diseased ethmoid cells and of securing 
better drainage from the frontal sinus. The partial 
exenteration of the ethmoid cells may also be under- 
taken in cases of beginning hypertrophic ethmoiditis, 
or for the relief of symptoms arising from the rather 
rare condition of mucocele of the ethmoid. 

The complete exenteration of the ethmoid labyrinth 
is undertaken chiefly for the relief of two pathologic 
conditions: the one is the diffuse hypertrophic eth- 
moiditis and the other is the chronic purulent ethmoid- 
itis. The latter may be a complication of a preexisting 
hypertrophic ethmoiditis, and often it is but a part of 
a pansinusitis involving all of the accessory sinuses on 
one or on both sides of the nose. 

In selecting a method for accomplishing the ethmoid 
exenteration, two principles should be kept in mind: 
the first is the safety of the patient, the second, sim- 
plicity of technic. For obvious reasons the operation 
is usually done under a local anesthetic. It is quite 
iniDortant, therefore, that it should be done as quickly 
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as possible. The method for exenteration of the eth- 
moid which I shall describe here is the one which 
seems to me to fill best the requirements of safety, 
simplicity and rapidity. 

The first step in most cases is the removal of the 
concha media. This is necessary to give the best possi- 
ble inspection of the field of operation. In exceptional 
cases where the concha media is small and does not 
interfere with the inspection of the structures forming 
the floor of the ethmoid in the middle meatus, the con- 
cha media may be left standing, at least until the exen- 
teration of the labyrinth has been completed, when it 
should, as a rule, be removed, in order to prevent 
further impairment of drainage, especially through the 
formation of inflammatory adhesions. 

The second step in the operation is accomplished 
in a very few seconds by using the type of nasal 
forceps shown in Fig. 8. This instrument has in my 
hands proved to be the one best suited for such work. 
It is easily held firmly with the fingers of the right 
hand while the cutting edges of the blades are readily 
forced through the fragile cell walls. The force is 
always directed more horizontally than upward and 
away from the septum, so as to avoid risk of injuring 
the cribriform plate. The risk of injuring the orbital 
plate is not great. The removal of a part of the orbi- 
tal plate is apparently not any more dangerous than 
the exposure of the dura in the course of a mastoid 
operation. The most dependent part of the ethmoid 
labyrinth is the bulla (Figs. 10, 6, 4). This is broken 
into first (Fig. 8). In those exceptional cases where 
the agger nasi is the seat of an ethmoid cell, it will 
occasionally be advantageous to begin, as Mosher 
has advised, by breaking into this cell first. After 
the bulla has been broken into it is the work of but a 
few seconds to complete the exenteration of the mid- 
dle and posterior ethmoid cells. 

The final step in the operation is the removal of 
the anterior ethmoid cells. This is done by using 



Digitized by 



Google 



SURGERY OF ETHMOID LABYRINTH 85 

forceps which cut forward (Fig. 9). The median 
plate of the ethmoid is best left in place until all of the 
cells have been removed. This serves as a protection 
against encroachment on the meatus nasi communis, 
the roof of which is formed by the cribriform plate. 
In some cases, especially where the nasal passage is 
contracted, it is best not to attempt to preserve this 
median plate of the ethmoid but to cut it away as 
rapidly as the adjoining cells are destroyed. 

The use of curets will sometimes be of distinct assis- 
tance in accomplishing the exenteration of the ethmoid 
cells. There are two situations where I have found the 
curet an assistance. The first is a condition where, 
because of an unusual firmness of the bony walls, it 
is found difficult to break into the labyrinth with the 
forceps. The second indication is to complete the 
removal of the labyrinth in certain cases, after the 
work with the forceps has been completed. The type 
of curet to use is important. This should be a strong, 
well made curet, without a sharp pojnt. The type used 
in mastoid work, for example, the Whiting model, 
serves our purpose here very well. This is the type 
of curet which Mosher has also adopted for operation 
on the ethmoid. I have found the Mosher model the 
best curet for ethmoid work. 

As regards after treatment, most of the cases 
require no special treatment. The operation is done 
at the hospital, since the shock resulting from work on 
the ethmoid makes it undesirable for patients to 
attempt to go home immediately after the operation. 
Most of the cases require no tampon if the patient 
remains at the hospital, where directions can be left 
for the introduction of a tampon in case secondary 
bleeding requires it. Occasionally one meets with 
severe bleeding at the time of the operation which may 
require the immediate introduction of a tampon. This 
should always be removed not later than the follow- 
ing day. 
122 South Michigan Avenue. 
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THE SURGICAL TREATMENT OF CHRONIC 
MAXILLARY SINUSITES 



WILLIAM E. SAUER, M.D. 

ST. LOUIS 



According to Jonathan Wright, Galen was the first 
to mention the maxillary sinus, but Brengar was the 
first to describe it. However, the first description of 
any real value was made by Highmore in 1651 and 
since then the cavity has borne his name. At the 
same time he reported a case of suppurative disease of 
the sinus. Mollinette in 1675 made a crucial incision 
on the jaw, and with a trephine penetrated the antrum 
and located an abscess. Meibomius, who died in 1655, 
invented the operation now known as the Cooper 
operation. Cooper described his operation in 1717. 
Jourdain, a Paris dentist, in 1765 reported a method 
of washing out the antrum through the natural open- 
ing. Grooch, an English surgeon, who died in 1780, 
and John Hunter in his treatise on the human teeth 
proposed perforating the antrum through its nasal 
surface. Wright states that in going over the history 
of the antrum and its diseases one will perceive that 
all recent procedures have been long anticipated. 

The treatment of maxillary sinus diseases was 
apparently neglected; at least it did not receive the 
attention it had formerly. It received a new impetus 
in 1886 when Ziem pointed out that disease of this 
cavity was not only far from infrequent, but a com- 
mon occurrence. Since then a niunber of operative 
measures have been devised. 

The operations for chronic maxillary sinus disease 
may be divided into three classes : ( 1 ) those in which 
the cavity is attacked only through the mouth, as in 
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the Cooper and Kuster operations ; (2) those in which 
the cavity is attacked only through the nose, as in the 
Krause, Mikulicz, Canfield and SkiUem operations; 
and (3) those in which the antrum is attacked through 
the oral and nasal cavities, as in the Caldwell-Luc and 
Denker operations. 

The Cooper operation is employed only when a 
carious tooth or root is the etiologic factor ; usually the 
second bicuspid or the first and the second molar are 
removed, the opening enlarged and smoothed with a 
drill, and drainage established by means of gauze or 
a specially devised tube or obturator, which is worn 
by the patient until the cavity is healed. The chief 
disadvantage is that if there are any marked pathologic 
changes in the sinus the process will not get well. 

The Kuster-Desault operation consists of a free 
opening of the antrum through the canine fossa and 
curetting the walls of the cavity. This operation has 
been practically abandoned. 

Of the intranasal operations, the simplest is the 
Krause-Mikulicz, which consists in the removal of the 
anterior third of the lower turbinate. The antrum is 
then punctured with a large trochar and thoroughly 
irrigated. The opening is enlarged by means of a 
punch forceps and packed with gauze. This packing 
is removed at the end of twenty-four hours. The 
patient can be taught to irrigate the cavity until healing 
has been secured. The advantage is its simplicity. The 
disadvantage is that if any marked pathologic changes 
are present, it will not suffice. 

The Canfield operation, which is a modification of 
the Denker operation, to be described later, consists of 
the intranasal, submucous resection of the naso-antral 
wall under local anesthesia. A 1 per cent, solution of 
cocain is injected in front of the inferior turbinate; 
the needle is directed so that the solution is carried 
under the periosteum in the canine fossa. The lower 
turbinate and lateral wall of the nose are cocainized in 
the usual way. An incision is then made from the 
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middle of the anterior attachment of the inferior tur- 
binate down to the floor of the nose. This incision is 
made through all the tissues down to the bone. A 
small elevator is introduced and the periosteum ele- 
vated from the crista pyriformis externally toward the 
canine fossa, and internally toward the nose, including 
the mucous membrane covering the inferior turbinate 
and the lateral wall of the inferior meatus. The bony 
structure of the inferior turbinate is removed, and the 
antrum may then be opened by means of a chisel, tre- 
phine or rongeur bone forceps. Enough of the bone in 
the canine fossa, as well as the bony wall of the infe- 
rior meatus as far back as the posterior wall of the 
antrum, is resected. A large-sized ear speculum is 
introduced and the interior of the antrum is inspected. 
A flap of mucous membrane is turned into the antrum 
from the nose and the cavity is packed with gauze, 
which is allowed to remain from twenty-four to 
forty-eight hours. The after-treatment consists of 
touching subsequent granulation tissue with caustics. 
Healing occurs in from ten days to three months. The 
advantages of the operation are that there is very little 
disturbance following the operation; the sinus can 
always be inspected, and the process of healing noted ; 
drainage is at the lowest possible point. The objection 
to the operation is the removal of the inferior 
turbinate. 

Skillem has modified the Canfield operation in that, 
after cocainization, a perpendicular incision is made 
slightly in front of and above the anterior end of the 
inferior turbinate extending well into the floor of the 
nose. The incision should sever all the tissues down 
to the bone. A second incision is made directly back 
of this, meeting the first one above and below, so as to 
excise a spindle-shaped piece of mucous membrane. 
The periosteum is then raised from the crista both 
externally toward the canine fossa and internally 
toward the inferior turbinate until a sufficient portion 
of the bone is exposed. The antrum is now opened 
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with a chisel and bone forceps by removing the crista 
pyriformis. The opening is enlarged by means of a 
trephine and frontal sinus rasp to any desired size. 
The cavity is then irrigated and packed with gauze 
saturated with a cocain-adrenalin solution and allowed 
to remain five minutes, after which it is removed and 
the interior of the cavity inspected through a hard 
rubber ear speculum. The nasophar)mgoscope is used 
for inspecting the roof and other parts of the cavity 
which cannot be seen by direct inspection. By means 
of suitable curets all portions of diseased mucosa can 
be removed.* After completing the operation the cavity 
is packed with iodoform tape. This is removed in 
from forty-eight to seventy-two hours. After its 
removal the cavity is cleansed by irrigation and lightly 
repacked with iodoform gauze. The treatments are 
continued every second day for from ten days to two 
weeks, when the packing is permanently discontinued. 
The irrigations are continued at intervals of about 
four weeks. In ordinary cases the patient is dis- 
charged as cured at the end of that time. In cases of 
long standing and in which large areas of mucous 
membrane are removed Skillern, after thoroughly 
cleansing and drying the cavity, injects into it solutions 
of nitrate of silver varying in strength from 25 to 75 
per cent. At times the opening has a tendency to 
close. This can be prevented by curetting the edges 
and applying a caustic. Skillern claims the following 
advantages for his operation : ( 1 ) the sinus can always 
be inspected; (2) the drainage is at the lowest and 
most accessible point, reached through the nose; (3) 
local applications directly under vision can be made to 
diseased areas which have proved resistant to treat- 
ment ; (4) the inferior turbinate is not only preserved 
in its entirety, but it remains uninjured ; (5) the opera- 
tion is practically painless if the anesthetization is 
properly carried out ; and (6) the period of healing is 
considerably shortened. 



Digitized by 



Google 



90 WILLIAM E. SAUER 

Of the combined oral and nasal operations, the 
Caldwell-Luc was for a long time considered the most 
radical procedure and was employed only in the most 
obstinate cases. The operation consists of making a 
large opening in the anterior wall of the sinus through 
the canine fossa, giving free access to the interior 
antrum. After all diseased mucous membrane has 
been removed, a large opening is made in the antro- 
nasal wall beneath the inferior turbinate, a portion of 
the inferior turbinate is also removed so as to procijre 
drainage into the nose. A flap is made from the 
mucous membrane of the lateral wall of the nose and 
turned into the antrum. The cavity is packed with 
gauze through the nose. The oral wound is allowed to 
close primarily, some operators closing it with sutures ; 
but this, in our experience, has been found unneces- 
sary. The operation is usually done under general 
anesthesia. The employment of the intratracheal 
method of general anesthesia obviates the necessity of 
packing the posterior nares, as was formerly done, and 
in a great measure overcomes the objections to the 
employment of a general anesthetic in intranasal work. 
The operation can be done under local anesthesia when 
a general anesthetic is contraindicated. 

In 1905 Denker brought forth an operation which is 
similar to the Caldwell-Luc, but much more radical. 
Denker removes the anterior antral wall, the lower 
portion of the angle formed by the junction of the 
anterior and nasal walls, making a common opening 
between the nose and the sinus anteriorly. A large 
part of the inferior turbinate is removed. Denker has 
since modified his operation, in that he leaves the 
inferior turbinate intact. In this operation the after- 
treatment is carried out in the same manner as in the 
Caldwell-Luc. The chief advantage of the Denker 
operation is that practically all of the sinus mucosa is 
under direct inspection. The only exception is the 
anterior superior angle. This may be seen easily with 
a postnasal mirror. It has the advantage of being more 
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extensive and less difficult than the Caldwell-Luc, and 
in the majority of cases the convalescence is more 
rapid. The objections to the operation are that the 
nerve supply of the front teeth is interfered with and 
at times the tear duct is injured. Skillern mentions 
three cases in which stenosis of the duct followed. He 
also mentions three cases of osteomyelitis of the 
superior maxilla, with two deaths. 

The Jansen operation I believe to be too radical and 
am of the opinion that equally good results can be 
obtained by simpler procedures. 

The necessary specifications of a good method are a 
large opening or openings of sufficient size to permit 
thorough inspection and good drainage with the least 
disturbance of nasal function. This, I believe, can be 
accomplished by a modified Canfield, such as the 
Skillern, or a Denker, in which the inferior turbinate 
is left intact. 

A most important consideration in estimating 
whether a radical operation must be resorted to is that 
of the primary or secondary character of the maxillary 
sinus involvement. The claim of Jansen that if one 
sinus is affected all are is not tenable. When, however, 
the antrum is a reservoir for ethmoidal or frontal sinus 
suppuration, or when its involvement is secondary to 
such suppuration and the trouble is not of too long 
standing, it is frequently necessary only to cure the 
primary trouble and then, at most, to handle the maxil- 
lary sinus by lavage. The causes of failure of the rad- 
ical maxillary operations are frequently due to the 
overlooking of a decayed tooth or necrotic bone in the 
alveolar process as well as pathologic conditions in the 
nose and other sinuses. 

The value of the Roentgen ray in discovering patho- 
logic conditions of the teeth and maxillary sinus cannot 
be overestimated. We must also bear in mind the 
general condition of the patient. Here, as elsewhere, 
syphilis and tuberculosis must not be overlooked. 

201 Humboldt Building. 
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The study of the sphenoid sinus is most fascinating 
and presents many opportunities. Located as it is on 
either side of the midline of the under side of the head, 
often extending far to the opposite side, its size and 
shape vary with respect to its fellow more than any 
bilateral organ or cavity of the body. This appears even 
more remarkable when its relations are considered to 
such important and fairly constantly placed structures 
as the cranial cavity, cavernous sinus, internal carotid 
artery, optic nerve, optic chiasm and pituitary body. 
The bony coverings of the sinus and the bony outline 
of other portions of the sphenoid and the adjacent 
bones give no indication of the extent or shape of the 
sinus. Even the position of the nasal opening, as I 
have shown, is subject to wide variation, while the sep- 
tum between the two sinuses is conspicuously incon- 
stant in form, size and position. 

The operative work done so successfully nowadays 
in spite of the distance from the anterior nares adds to 
the interest which we feel for the cavity, while the 
danger, though slight, of operating so close to such 
vital stru^rtures as the cavernous sinus, internal carotid 
arteries and higher brain centers gives it a zest to 
which only the timid will not respond. 

Our understanding of the sphenoid has been of 
recent growth, but it has developed by leaps and 
bounds. The remote past contributed but little to this 
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knowledge. The ancients as well as the writers of the 
middle ages understood the sphenoid sinuses, like the 
other accessory sinuses of the nose, as being mere acci- 
dental cavities with the function of relieving the head 
of the weight which solid bone would entail. They 
were, however, considered of gre^t importance by rea- 
son of their ability to drain the brain of its humors, or 
of their disposition to remove pus and other fluids 
from the brain cavity. Even Hippocrates suggested 
that pus in the nose came in part from the sphenoid 
sinus, although he did not know the precise pathway it 
took in its journey. 

Schneider's observations, which excluded the nose 
from any communication with the cranial cavity in life, 
brought an end to the supposed brain-purging function 
of the nose and gave rise to speculation as to the pur- 
pose of the individual sinuses. 

The Sphenoid sinus took but little part in the hypoth- 
eses that were advanced, either from the fact that 
little was known as to its extent and relation to the 
nose, or because no explanation, reasonable or unrea- 
sonable, could be given for its existence. It is quite 
obvious, therefore, why so little attention was paid to 
it for all these years and why, for instance, Hyrtl in 
1882 stated that the sphenoid sinus was entirely beyond 
the range of manual and instrumental attack. 

But the wonderful work of Zuckerkandl published 
the same year was destined to change this entire con- 
ception of the subject, for he gave the study of the nor- 
mal and pathologic anatomy of the accessory sinuses of 
the nose an impetus which it retains even to this day. 
His findings as to the sphenoid are particularly of value 
in that he established the usual relation of the sinus to 
the optic nerve. Very little has been added to this work. 
We may mention Onodi, who demonstrated the rela- 
tion of the sphenoid and posterior ethmoidal cells, the 
writer who showed the variation in size and shape and 
the vulnerability of the optic nerve when the sinus 
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opening is high in the upper third of the anterior wall ; 
and Sluder, who made extensive studies on the relation 
of the sinus to the various cranial nerves. 

The investigations of Zuckerkandl were soon fol- 
lowed by determined efforts to utilize them for 
therapeutic purposes, although it was some time before 
effective measures were adopted. The first article in 
which the sphenoid sinus is mentioned in the caption 
appeared in 1886, by Berger and Tyrman.^ Even then 
they supposed that the suppuration was always due to 
syphilis, scrofula or traumatism. 

Schaeffer, who was the first to open the sphenoid, in 
1885 contributed a great deal to the development of the 
knowledge of this cavity, while Berger and Tyrman, 
RoUand, Heryng, Rualt, Quenu, Qark, G>zzolino, and 
others wrote more or less extensively during the first 
ten years following the publication of Zuckerkandl's 
monograph. Schaeffer and his followers endeavored 
to secure drainage of the sinus by simply enlarging the 
natural opening, although Schaeffer himself attempted 
to extend the enlargement to the floor of the cavity. 
Killian in 1900 called attention to the frequency of the 
coincident involvement of the last posterior ethmoid 
cell and the possibility of securing a larger opening by 
operating through the pars ethmoidalis. However, it 
was Hajek who demonstrated by his painstaking inves- 
tigation and observations that the best results could be 
obtained only by a resection of both the pars ethmoid- 
alis and the pars nasalis of the anterior wall of the 
sinus. Since these publications little has been done 
except to confirm them and to establish a somewhat 
more definite indication for the operation. 

The operative attack of the hypophysis by way of 
the sphenoid sinus, which has been developed during 
the past few years, has been accepted as the most sat- 
isfactory plan, particularly when removal of the bony 
wall alone is required. The technic is easy for experi- 

1. Berger and Tyrman: Centralbl. f. Laryngol., 1886. 
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enced operators on the nose and the results are suffi- 
ciently good to justify the interest that has been mani- 
fested in it. The development of roentgenographic 
studies in connection with the pituitary question has 
been satisfactory, though it must be admitted that 
roentgenography has so far been of little value in the 
diagnosis of sphenoid empyema. 

We have thus seen that the entire progressive part 
of our knowledge of the sphenoid sinus has occurred 
within the past thirty-five years, while its surgery was 
practically an unknown quantity thirty years ago. 

We are very apt to be filled with pride when we con- 
template the development of a new line of work which 
has achieved as much as that of the sphenoid in such a 
short time, particularly in anatomy, diagnosis and 
surgery. In order that we may not feel too well satis- 
fied or despair that everything has already been dis- 
covered, it may not be amiss to view some of the 
problems which remain unsolved in connection with 
this subject. 

1. Among the very first that should attract our 
attention is the cause of the excavation of the sphenoid 
body, resulting in the formation of these sinuses, with 
such a variety in shape and size. The pressure of the 
air in the nose in breathing might appear to be the 
explanation, especially as the changes take place during 
the air-breathing stage of the individual. So far 
experiments with this in view have added nothing 
toward its solution ; there is still plenty of opportunity 
in this direction. 

2. Associated with this question is that of the rela- 
tion of the posterior ethmoid cells to the sphenoid. 
Why does the last posterior ethmoid cell sometimes 
project itself into the sphenoid and replace the corre- 
sponding sphenoid sinus? I have shown that this 
occurred twice in the thirty sphenoid sinuses studied 
by me, and that in those instances the optic nerve ran 
for a considerable distance along the external wall of 
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this ethmoid cell instead of having only the slightest 
relation at the postero-external angle of the cell. Is 
my surmise correct that under the former circum- 
stances the optic nerve is more vulnerable to ethmoid 
infections? 

3. What bearing has the sphenoid sinus on the cra- 
nial nerves in its neighborhood? Are they susceptible 
to the influence of purulent infections of the sinus? 

4. The physiology of the sphenoid sinus is still 
almost an unknown quantity. Beyond its value as a 
means of decreasing the weight of the head without 
reducing the bone surface area, we have little to say, 
and this was held nearly 3,000 years ago. By the 
development of the sphenoid sinus from the nasal 
cavity there is a consequent increase in the respiratory 
mucous membrane. When shall we be able to answer 
the question as to what may be the purpose of this 
great extension of the nasal mucosa? 

5. As to etiology, we are still much in the dark. We 
know that suppuration of the sphenoid may follow cer- 
tain of the infectious diseases ; we know it frequently 
follows acute coryza and suppuration in other sinuses ; 
we know many varieties of pathogenic bacteria find 
their way into the cavity, but we do not know what 
selective agent accounts for the attack of the sinus at 
the specified time. We do not know why the sinus 
should escape infection when every necessary condition 
is present so far as our knowledge goes; at any rate 
the opportunity is abundant, the attack rare. No one 
needs, therefore, complain that etiologic problems are 
wanting. 

6.. The symptomatology of sphenoid sinus suppura- 
tion presents a wide range. In many cases practically 
no subjective signs whatever are present; in others the 
suffering is most acute. While this may be accounted 
for in part by the variation of the drainage, the expla- 
nation does not suffice for cases in which the symptoms 
fail to agree with the facility of drainage. We hear of 
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an attack of blindness ascribed to sphenoid suppura- 
tion and relieved by appropriate treatment addressed 
to the sphenoid sinus, and we forthwith look to it as 
an explanation of eye symptoms of any character, pro- 
vided they have no intra-ocular cause. We read of a 
case of acute mania due to suppuration of this cavity 
and we rush to tap the sinus in all cases of mania, 
whether there is suppuration or not. 

What we need is to have someone determine the 
symptom basis so that a clearer line may be drawn 
between the symptoms due to the sphenoid and those 
which have some other origin. 

7. Our best agents for diagnosis are cocain, the 
Killian speculum and the Holmes nasopharyngoscope. 
Roentgenography offers but little ; we can make out the 
lateral bony boundaries of the sinus fairly well, par- 
ticularly when we take advantage of stereoscopy. We 
can see it in the outline in some measure by an anterior 
view picture, but on account of its distance from the 
plate, we cannot determine the presence of pus, as in 
the case of frontal and maxillary sinuses. Who will 
find the solution for this problem ? 

8. We have not achieved the highest point in the 
surgery of the sphenoid. Notwithstanding the ease 
with which we resect the anterior wall, we still must 
submit to failures, even though many operations are 
followed by marvelous results. The suppuration con- 
tinues in spite of our most earnest efforts. On the 
other hand, patients treated expectantly sometimes 
recover. Success, we may say, now depends largely on 
the judgment of the operator. Will not some earnest 
investigator place this on a basis more independent of 
the mere judgment of the operator than now obtains? 

9. Who will so classify the chain of nervous symp- 
toms, headache, etc., that sphenoid operations for their 
relief may be rational and not experimental? Truly 

there is a large field here for study and investigation. 



Digitized by 



Google 



98 HANAU W. LOEB 

10. We cannot fully account for postoperative acci- 
dents and results by what we know, nor are they 
always due to operative inefficiency. We need a great 
deal more light in this regard. 

On the whole, it is manifest that we have not 
reached the utmost limits of knowledge by what we 
have accomplished in the study of sphenoid sinus. For 
that reason I have endeavored to show, not how little 
we know, but how much we are to know. 
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SPHENOID SINUS 

PRESENT DAY VALUE OF SURGICAL PROCEDURE 



ROSS HALL SKILLERN, M.D. 

PHILADELPHIA 



The recognized procedures of today of operating 
on the sphenoid sinus can be divided into the intranasal 
and extranasal. As the latter (extranasal) is never 
used except when other sinuses are coaflFected, we 
will consider more particularly those operations which 
are performed through the nose. By this method the 
anterior sphenoidal wall is invariably attacked, 
although the ways and means are often divergent, as, 
for example, SchaflFer* used a sharp curet, Spiess* 
penetrates into the sinus an electric trephine, Griin- 
wald* a conchotome, Andrews* a curved knife, Gray- 
son* a hand-burr, etc., with or without the removal of 
the middle turbinate ; but it was not until Hajek* pub- 
lished his paper in 1904 that the operation assumed a 
definite form in progressive steps. 

Briefly, his method is as follows : The posterior half 
of the middle turbinate is removed by means of the 
scissors and snare (Fig. 1), the posterior ethmoid 
cells (superior turbinate) broken down with a hook 

t. Schaffer: Ueber acute und chronische Erkrankungcn der Keil- 
beinhohle, DeuUch. med. Wchnschr., 1892, p. 1062. 

2. Spiess: Zur Chirurgie der Sinus sphenoidalis, Arch. f. Laryng., 
1897, vu. 145. 

3. Grunwald: Die Lehre der Naseneiterungen, 1896. 

4. Andrews knives, Muller's Instrument Catalogue. 

5. Grayson: The Exploratory Opening of the Sphenoid Sinus, 
Laryngoscope, 1915, p. 65. 

6. Hajek: Zur Diagnose und intranasalen chirurgischen Behandlung 
der Eiterungen der Keilbeinhohle, Arch. f. Laryng., 1904, xvi, 105. 
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Figure 2. 



Figure 3. 
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and removed piecemeal, thus baring the anterior sphe- 
noidal wall (Figs. 2 and 3). This ostium of the 
anterior wall is removed in its entirety with his heavy 
bone forceps especially designed for this work 
(Fig. 4). This method, modified as occasion may 
demand, is one in general use at the present time. 

As this is also the most radical intranasal operation 
on the sphenoid that we have, the modifications con- 
sist in the preservation of the middle and superior tur- 
binate and in the size of the opening made in the 
anterior sphenoidal wall. We can divide the intra- 
nasal operation into the conservative and radical, the 
former conserving the middle turbinate and all or most 
of the superior turbinate with more or less enlarge- 
ment of the natural ostium, and the latter sacrificing 
these structures with the removal of as much of the 
anterior sphenoidal wall as possible. In the former 
the nasal structures are almost undisturbed; in the 
latter the posterior half of the internal nares is prac- 
tically exenterated. 

INDICATIONS 

As the conservative method may to all intents and 
purposes be considered but a step in the radical, one is 
justified in all doubtful cases in giving the patient the 
benefit of the doubt. Thus, when symptoms point to 
some disturbance in the sphenoid region which demand 
surgical intervention in the form of aeration and 
drainage, it is unquestionably poor judgment to open 
up the sphenoid in its entirety when the judicious 
enlargement of the sphenoid ostium with the Faraci 
forceps will suffice to bring about a cure. As a matter 
of fact, the positive indications for the radical opera- 
tion are so few that they can be enumerated as follows : 

1. In the classical form of chronic sphenoid sinusi- 
tis with typical pain, profuse discharge and occasional 
symptoms of retention where one has reason to 
believe permanent pathologic changes have taken place 
in the mucosa. 
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Figure 4. 



Figure 5. 



Figure 6. 
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2. When orbital or cerebral complications threaten 
or have occurred. 

3. Where the conservative method has been tried 
and found ineflFective in bringing about a cure. 

4. In mucocele or pyocele of the sinus of long 
standing. 

While these may represent the classical indications, 
nevertheless there is one factor that must invariably 
be reckoned with which will greatly influence our form 
of procedure, i. e., the anatomic configuration of the 
posterior ethmoid and sphenoidal regions. It will be 
remembered that the anterior sphenoidal wall is com- 
posed of two portions, the nasal and the ethmoidal 
(Fig. 5). The nasal or free portion represents that 
part lying free in the nose between the septum and the 
superior turbinate and contains the spheno-ethmoidal 
recess (Fig. 6). The ethmoid portion lies behind the 
last of the posterior ethmoidal cells, representing a 
ratio of about 3 to 5, the nasal portion being the 
smaller. This ratio is subject to great variation, the 
nasal or free portion often presenting but a mere slit, 
particularly after inflammatory changes have taken 
place. Given, then, that such circumstances obtained, 
it would practically be impossible to perform the con- 
servative operation (simple enlargement of the ostium) 
even though it was clearly indicated by the symptoms 
present. On the other hand, with an excessively wide 
pars nasalis, the middle turbinate being inroUed 
against the lateral nasal wall, thus bringing the 
anterior sphenoidal wall into clear view by anterior 
rhinoscopy, an extensive operation on the sphenoid 
can readily be made without in any way injuring the 
middle or superior turbinate, not to mention the pos- 
terior ethmoid cells. 

It will thus be seen that the disposition of the struc- 
tures lying in front of the anterior sphenoidal wall 
will guide us largely as to the form of operation that 
will be necessary. A sufficient portion of these struc- 
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tures must either be removed or pressed to one side to 
enable one to have free access, both visual and 
workable, to the anterior wall. 

VALUE OF PRESENT DAY METHODS 

Before discussing the methods now at our disposal, 
we must consider the various forms that one is liable 
to meet in diseased conditions of the sphenoid. 

Acute Inflammation, — I doubt if one is ever called 
on to treat acute sphenoiditis per se, that is, without 
the rest of the nasal mucosa being involved. It is, 
of course, possible for general acute infection of the 
schneiderian membrane to undergo resolution, leaving 
a focus of inflammation in the sphenoid sinus; but 
under these circumstances the disease is more or less 
subacute. The nearest we come to a genuine acute 
purulent sphenoidal empyema is the acute exacerba- 
tion of a chrbnic sinusitis, particularly when stagna- 
tion of the secretion occurs. As this takes on the 
characteristics of a pyocele, it will be dealt with later. 

Catarrhal Inflammations, — This condition is one of 
the commonest and least recognized of all the dis- 
eases which involve the accessory sinuses. Here few 
of the classical symptoms are observed; but rather 
the persistent pharyngitis sicca, postnasal discharge, 
fulness and dryness in the nasopharynx, hawking and 
rasping in the morning, point to a diseased condition 
in the posterior part of the nose. Casselberry^ has 
well described this form of affection. Rarely does it 
become frankly purulent or show marked exacerba- 
tions, but tends to continue in about the same degree 
of inflammation. Simple enlargement of the natural 
ostium in order to further aeration and drainage will 
usually suffice to bring about a complete cure. Irriga- 
tion is unnecessary, as the mucosa is but slightly 
affected and will throw off the infection when aided by 

7, Casselberry: Attenuated Types of Suppurative Sphenoiditis in 
Relation to So-Called Postnasal Caurrh, etc., Jour. Ophth. and Oto- 
Laryng., 1913^ p. 210. 
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ventilation. The value of the conservative operation 
in this form of disease is unquestioned, and should 
deserve wider appreciation than it now receives. 

Chronic Purulent Inflammation, — In this form the 
mucosa is infected in local areas, some portions being 
more or less healthy. The characteristics of this type 
are remittent. Exacerbations occur in which the 
symptoms become pronounced, the discharge is pro- 
fuse, typical headaches appear, etc. During the quies- 
cent stage the symptoms abate, but there is always 
a certain amount of postnasal discharge, dull headache 
and a marked tendency, to "catch cold." In fact, the 




Figure 7. 

patient must always exercise the greatest care against 
excesses of every sort, particularly eating heavy food 
at night, alcohol, tobacco and mental stress or strain. 
The conservative operation here also offers great 
possibilities. The installation of a good sized opening 
in the anterior wall without disturbing the middle or 
superior turbinate will often furnish the desired result. 
The Faraci bone cutting forceps (Fig. 7) are ideal 
for this purpose. After the ostium is found by means 
of the probe and long KilHan speculum, it is a simple 
matter to insert the end of this slender instrument and 
bite away as much of the anterior wall as desired, at 
least enough to warrant thorough ventilation and the 
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best of drainage (Fig. 8). Of course, if anatomic 
formations prevent the carrying out of this procedure, 
removal of the impeding structures to such an extent 
that this purpose may be accomplished is necessary and 
naturally indicated. Even if this is carried out dur- 
ing an acute exacerbation, its value is at once manifest, 
for the symptoms promptly subside without further 
treatment and gradually become less and less apparent, 
imtil they disappear entirely together with the patient's 
susceptibility to take cold or to the excesses which 
previously had been denied him. 



Figure 8. 

Chronic Purulent Inflammation with Permanent 
Pathologic Changes in the Mucosa and Underlying 
Bone, — This is the typical sphenoidal empyema of the 
textbooks, and one which is much more seldom met 
with than either of the two preceding. It is, of course, 
but an advanced type of these ; but when it once occurs, 
the symptoms admit of no doubt as to the condition 
present. All the classical symptoms appear and are 
marked. The radical intranasal operation was devised 
to meet this condition. As the posterior ethmoid cells 
are usually involved, their removal serves as a double 
purpose, to take away the infected cells as well as to 
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gain room in order to open the sinus in its widest 
extent. The rationale of this method is to eradicate 
as far as possible all diseased tissue with complete 
ventilation of the operated area. 

Mucocele. — Pent in collections of mucoid material 
within the sphenoid sinus are more or less rare, 
although they have been reported by Rhese,* Benja- 
mins" and others. Obviously here the radical opera- 
tion is indicated, as the mucosa has been converted into 
the lining membrane of the sac and will probably never 
return to its original form. It is, moreover, a well 
known fact that unless a large portion of the wall is 
resected, the mucocele tends to reform; at any rate, 
the sac wall continues to secrete for months. Muco- 
celes in themselves are rarely dangerous except from 
pressure, as they tend to assume enormous propor- 
tions, causing the osseous walls of the sinus to fairly 
melt away under their slow but steady pressure. The 
radical operation will at least put a stop to its sub- 
sequent growth and rob it of its dangers, although it 
is doubtful if the parts ever again assume their normal 
condition. A catarrhal discharge usually follows, and 
continues in greater or lesser intensity ad infinitum. 

Pyocele. Closed Empyema, — ^A collection of pent 
up pus in a sinus results either from the drainage pas- 
sages becoming suddenly closed during an attack of 
empyema or from a mucocele becoming infected 
(rare). In either case it is necessary to perform a 
radical operation as soon as possible after the diag- 
nosis is made. Its value in this particular incident will 
largely be determined by the severity of the infection 
and the length of time which has elapsed between the 
onset of the symptoms and the surgical intervention. 
The earlier the intervention the greater the possibilities 
of success. However, no case can be considered hope- 

8. Rhese: Ueber Keilbeinhohlenmukozele, Ztachr. f. Ohrenh., 1911- 
1912, Ixiv, 169. 

9. Benjamins: Mucocele det Stnut sphenoidalis, Arch. f. LarynsoL, 
1911, xxiv, 353. 
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less unless some grave complication, such as purulent 
meningitis, cavernous sinus thrombosis or brain 
abscess, supervenes. 

INDIVIDUAL METHODS AND THEIR VALUES 

Means Employed to Primarily Open the Sphenoid. — 
The Curet : This instrument, first utilized by SchaflFer,* 
is the method now in use by Killian,^® Hinkel,*^ 
Mosher,^* Coakley," Curtis^* and many others, and 
usually involves a very simple technic. After the 
anterior wall of the sphenoid is brought into view 
(either by removing a portion of the middle turbinate 
or in favorable cases by merely infracting that struc- 
ture against the lateral wall of the nose), the ostium 
of the sphenoid is sought or, failing to find it, the 
anterior wall is broken in at its thinnest part or the 
point of least resistance to the instrument. This is 
always in the neighborhood of the ostium and high up 
on the wall. After an opening has been installed and 
the proper orientation obtained by means of the probe, 
the break is enlarged by suitable forceps to the desired 
size. Killian and Mosher vary this by preserving the 
middle turbinate and excavating, so to speak, the 
anterior and posterior ethmoid cells until the anterior 
sphenoidal wall is reached. It is then opened by press- 
ing it in with the beak of the instrument. The com- 
parison of value of these methods depends on the ana- 
tomic configuration of the particular case at hand. If 
the middle turbinate is rolled in close to the lateral 
nasal wall, thereby presenting a large nasal portion of 
the anterior wall of the sphenoid so that the ostium is 
more or less convenient to the end of the probe, there 
is no question that the direct method or that one which 
leaves the ethmoid cells intact is the one to be pre- 

10. Killian: Ueber die Therapie der Entzundungen der Siebleinzellen 
und der Keilbeinhohle, Verhandl. d. deutsch. otol. Gesellsch., 1900. 

11. Hinkel: Symptoms and Treatment of Sphenoidal Sinusitis, Tr. 
Am. Laryngol. Assn., 1902, p. 93. 

12. Mosher: The Applied Anatomy and the Intranasal Surgery of 
the Ethmoidal Labyrinth, Tr. Am. Laryngol. Assn., 1912, p. 25. 

13. Coakley: Diseases of the Nose and Throat. 

14. Curtis: Modern Methods of Accessory Sinus Treatment, Laryngo- 
scope, May, 1905. 
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ferred. Even if the ostium is found without being 
under direct control of the eye, it is perhaps better to 
attempt to open it, using the probe as a guide, for 
once being opened it is comparatively easy to enlarge 
the break until a portion of it is plainly visible. The 
nasopharyngoscope may be of great value in determin- 
ing the precise location of the ostium. The great 
advantage of this method is that the ostium is used as 
a landmark, i. e., a point of entrance. 

In the indirect method (through the ethmoid cells), 
the middle turbinate is used as a guide until the pos- 
terior cells are encountered. It has the advantage that 
it strikes the thinnest portion of the front wall of the 
sphenoid (pars ethmoiditis) and permits a much 
larger opening than the previous method through the 
spheno-ethmoidal fissure. It is of particular value 
where the posterior portion of the nasal septum is 
deflected toward the diseased side or where the middle 
turbinate is crowded against the septum. Its chief 
disadvantages are that the sphenoid ostium cannot be 
well utilized as a point of orientation and that even in 
skilled hands it is not entirely without danger,*** cer- 
tainly much more so than the inside method. 

The Sharp Hook: This instrument originated with 
Hajek,** and has found many advocates (Tilley,*^ 
Onodi,** Logan Turner, Boenninghaus*® and others). 
The instrument, being long and slender, permits its 
introduction through a very narrow olfactory fissure 
until the sphenoid wall is reached. A few well directed 
scrapes open up the sinus. This instrument is of great 
value, particularly where judiciously applied, as it is 
always working away from the points of danger. The 
only possibility is a sudden breaking in with injury to 
the lateral sinus wall and the dangerous or even fatal 

15. Mosher: Personal communication (not, however, in Mosher's 
hands) . 

16. Haiek: Nebonhohlen der Nase, 1898. 

17. Tilley: The Symptoms, Diagnosis and Treatment of Chronic 
Suppuration in the Sphenoid Sinus, Brit. Med. Jour., 1905, ii, 1198. 

18. Onodi and Rosenberg: Die Behandlung der Krankheiten der 
Nase, 1906, p. 356. 

19. Boenmnghaus: Handbuch der speziellen Chirurgie des Ohres, 
1913, iit, 209. 
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hemorrhage that will surely follow.*® On this account 
the instrument should not be used blindly, but the 
ostium sought for and the wall opened in its immediate 
neighborhood. If, however, the ostium has been 
found, the need for the hook is at once superseded by 
the much safer curet. The one eventuality where the 
hook has served me to good purpose was when the 
landmarks had become obliterated by blood and torn 
tissue and where it was necessary to proceed very 
slowly, as much finer work can be done with its sharp 
point. The various cells were cautiously opened until 
at last the sphenoid was reached and the sinus entered 
through the thin plate which separates it from the 
posterior ethmoid cell (pars ethmoiditis). When used 
under these circtmistances, the instrument possesses a 
decided value of its own. 

The Curved Knife: Andrews uses this instnunent, 
which to all intents and purposes is a sharp hook with 
rounded end and is manipulated as is the Hajek hook. 

Electric Trephine: Ingals,** Spiess," Stacke," 
Stoeckel" and Halle** have at one time or another 
advocated this means of penetrating into the sphenoid. 
At first glance this would seem to be an ideal method ; 
but taking all things into consideration, it had best 
be left in the hands of the few that have become 
skilled in its use. Ingals and Spiess penetrated the 
middle turbinate, but I presume that they have now 
abandoned this route. Halle has perhaps perfected the 
method to the highest state of efficiency, having pre- 
viously made a crossed incision through the muco- 
periosteum of the anterior wall and resected back the 

20. Emerson: Report of a Fatal Operative Case, Showing Develop- 
mental Absence of the Outer Sphenoidal Wall and in Its Place a 
Large Vein Communicating Directly with the Cavernous Sinus, Laryn- 
goscope, 1909, p. 43. 

21. Ingals: Discussion, Tr. Am. Laryngol. Assn., 1905, p. 91. 

22. Spiess: Zur Chirurgie des Sinus spnenoidalis. Arch. f. Laryngol., 
1897, vii, 145. 

23. Stacke: Ueber die Verwendbarkcit des Elektromotors bei Opera- 
tionen. Arch. f. Ohrenh., 1897. 

24. Stoeckel: Die Breite endo-nasale Eroffnung der Keilbeinhohle mit 
der Fraise, Arch. f. Laryngol., 1905, xvii, 496. 

25. Halle: Die Intranasalen Operationen bei eitrigen Erkrankungen 
der Nebenhohlen der Nase, Arch. f. Laryngol., 1914, p. 105. 
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four flaps, thus exposing the bare wall to his burr. 
The main disadvantages would seem to be the manual 
control of the instrument, for even with the steadiest 
hands a slip is liable to occur, and it only means a very 
little slip with a rapidly revolving cutting instrument 
to cause serious or even fatal injuries. 

The Chisel: Zamico** and Gmeinder*^ have con- 
structed long thin guarded chisels to crack an opening 
into the sinus. I have never used these except on 
the cadaver, and in this way have learned their danger, 
at least in my own hands. The guard is about 7 mm. 
behind the point. If the anterior wall is somewhat 
thick, the edge of the instrument is often directed 
upward, and when it suddenly penetrates the sinus it 
is liable to impinge rather sharply against the superior 
wall. Hohnes,*« Onodi," Loeb,»^ Meyer," Prentiss" 
and many others have reported cases in which a dehis- 
cence was present in this wall and ofttimes the optic 
nerve was lying free within, only protected by a cov- 
ering of mucosa. Injury to the sheath could cause 
blindness on that side and at the same time become the 
starting point for a subsequent meningitis. This 
method, compared to the others, has little to recom- 
mend it. 

Evulsor : The object of this instrument was to pene- 
trate the ostium, then by springing the blades apart to 
enlarge the opening from within outward, thus work- 
ing away from the dangerous structures, at the same 
time bringing the fragments of bone and mucosa into 
the general nasal cavity** (Figs. 9 and 10). In those 

26. Zarnico: Die Krankheiten der Nase, 1910, p. 691. 

27. Gmeinder: Inftrument Catalogue of H. Pfan, Berlin. 

28. Holmea: The Sphenoidal Cavity and Its Relation to the Eye, 
Arch. Ophth., 1896, xxv, 460. 

29. Onodi: Das Verhaltnis der Nervus optikus zu der Kdlbdnhohle, 
etc. Arch. f. Lanmgol.. 1903. xiv, 360. 

30. Loeb: A Study ot the Anatomic Relations of the Optic Nerve to 
the Accessory Sinuses, Ann. Otol.. June, 1909. 

31. Meyer: Sinister Unrecorded Anomalies of the Sphenoid, Ann. 
Otol., June. 1915, p. 257. 

32. Frentiss: Some Variations in Sphenoid Sinus, Jour. Iowa State 
Med. Soc, 1915, p. 263. 

33. Skillem, R. H.: The Present Status of the Radical Operation for 
Empyema of the Sphenoid Sinus, The Jouinal A. M. A., Dec 19, 
1908, p. 2108. 
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cases where it is possible to lay bare the ostium it 
serves its purpose well. On the other hand, unless a 
straight passage to the anterior wall is obtained, the 
instrument is too thick to accommodate itself to the 



Fiffurc 9. 



Figure 10. 



narrow or crooked route presented. On the whole it is 
more valuable in the radical method where a large pas- 
sage is assured with the ostium in plain view. 
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The Forceps : Luc** used his ethmoid crushing for- 
ceps in order to reach and open the sphenoid, but 
Faraci** has constructed a bone biting forceps which 
are ideal for the purpose. They are exceedingly thin 
but strong and have a lance shaped end. After the 
ostium is found with the probe, the lance end of the 
instrument is pressed in and the wall removed from 
behind forward. Owing to the peculiar construction of 
the biting end, this can be accomplished with aston- 
ishing ease and celerity, and almost as much of the 
wall can be removed as with the heavier types of for- 
ceps, such as Hajek's. This, I think, represents the 
greatest advance in operations on this structure, and is 
the present day method of choice in our clinic. 

Hand-Burr: The idea of this instnmient was con- 
ceived by Grayson* for the purpose of making an 
exploratory opening into the sinus which can also be 
utilized for therapeutic purposes. The perforation is 
made as close as possible to the angle of junction of 
its floor with its internal wall (Fig. 11) and is 2 mm. 
in diameter, a size claimed to be quite sufficient to per- 
mit the escape of any fluid from within the sinus or the 
introduction of the jaw of a biting forceps for the 
purpose of enlarging the breach. He contends that 
the opening is perfectly situated for drainage and one 
through which the cavity can be thoroughly cleansed, 
and also advocates beginning the radical operation at 
this point. The value of this procedure can be judged 
by comparing its advantages and disadvantages, both 
practical and theoretical. 

Advantages. — Anatomic: All things being consid- 
ered, it attacks that portion of the sinus wall most 
available to instrumentation. It is easy to accomplish 
as far as the actual manipulations are concerned. Its 
only danger is the possibility of woimding the sphenoid 
artery. It can be applied when the anterior face of the 
sinus is difficult of access. 

34. Luc: Lecon8 sur les suppurations de L'ordlle. 1910, p. 369. 

35. Farad: rerguson's Instrument Catalogue, Philadelphia. 
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Disddvantages. — Anatomic: The thickness of the 
sinus wall as well as the hypertrophy of the diseased 
lining mucosa may prevent reliable conclusions from 
being drawn as to ^he pathologic state of the interior. 
Logan Turner has shown that even after an extensive 
breach has been made, it is difficult to judge the exact 
condition of the mucosa without a bacteriologic exam- 
ination, as disease can be present without immediate 
manifestations after the sinus is opened. I have sub- 
stantiated this statement in a considerable number of 
cases. Even if the sinus contained large quantities of 
pus, the opening is so small that during lavage such a 
slight amount would be brought out at once that it 



Figure 11. 

would be lost in the interstices of the posterior nares 
before it appeared in the pus basin. Another factor : 
the burr is so short and dull that it enters so slowly as 
to easily lift up the thickened mucosa from the under- 
lying bone, thus causing the attempts to irrigate abor- 
tive. Accepting, however, that the exploration had 
been successful and pus had been found, the opening 
is too small to permit sufficient drainage or eflFective 
treatment, which are further made more difficult by 
the tendency of the wound to close, which it does, as 
Grayson admits, in twenty-four hodrs. 
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As a starting point for the radical operation, such a 
small opening (2 mm.) particularly when the bone is 
thick, as it is so prone to be in this particular locality, 
offers but a poor hold for any sphenoid forceps except 
possibly the Faraci, which one would hesitate to use 
on account of the grave risk of breaking the point off 
in the sinus. 

Local or General Anesthesia. — In all intranasal 
operations on the sphenoid sinus (except in children), 
local anesthesia as far preferable, for it is a great 
advantage to have the cooperation of the patient. The 
pain is practically nil, the one unpleasant feature being 
the crunching and crackling of bone so deep within the 
nose. Only in those cases where the patient is 
extremely nervous or the disease has so far progressed 
that he is semimoribund, is general anesthesia indi- 
cated. In these cases a rapid and thorough c^ration 
is required in order that the patient can be returned to 
bed as quickly as possible with the least possible shock. 

POSSIBLE ACCIDENTS DURING OPERATION 

Hemorrhage. — ^Under ordinary circumstances the 
bleeding met with during and after the operation is 
trivial, provided one does not go down too deep into 
the sinus floor. The so urce of dangerous hemorrhag es 
while opening the sinus is the sphenoidal branch of the 
nasopalatine which traverses its floor. After the sinus 
is opened, the cavernous sinus lying laterally is to be 
avoided, as two cases of accidental injury to these 
veins during curettement have been reported. One 
was fortunately controlled by tampons, but the other 
resulted fatally.^® 

Rhinorrhea Cerebrospinalis. — ^The escape of cerebro- 
spinal fluid has also been encountered"* in these cases ; 
the gradual discharge continued for about twenty-four 
hours, and then ceased without apparently producing 
any untoward symptoms. 

36. GUs: Rhinorrhoea Cerebro-Spinalis. Wien. Laryng. Gesellach.. 
Cent. f. Laryngol.» 1904, p. 154. Decherd, H. B.: Personal 
communication. 
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During Irrigation, — After the sinus has been thor- 
oughly opened, it is unwise to irrigate except under 
very slight pressure, as symptoms of cerebral irrita- 
tion (vomiting and unconsciousness) have followed its 
use.*' 

Applications of Strong Antiseptics to the Sinus 
Mucosa. — It is unwise to apply any irritating solutions 
directly after an operation, as the already inflamed 
mucosa shows a great tendency to postoperative swell- 
ing. Silver nitrate in particular will often cause an 
exacerbation of the symptoms and retard resolution. 

Packing Tightly With Gauze. — If one wishes to 
provoke alarming symptoms, this procedure will cer- 
tainly accomplish the result. Hajek*® long ago called 
attention to it, and I can substantiate his experiences. 
All the signs of beginning cerebral involvement appear 
and continue until the packing is removed, and indeed 
not infrequently for some days thereafter. The irri- 
tation to the mucosa produces a swelling which cannot 
be taken up by the tight gauze packing ; consequently 
there results great pressure within the sinus. 

AFTER-TREATMENT 

Subsequent treatment is as a rule simple. The one 
object is to provide sufficient drainage and aeration to 
the diseased mucosa. Directly following the operation 
it may swell up into a thick edematous cushion which 
nearly fills the sinus, due to postoperative reaction. 
On inspection actual polypoid hypertrophies may be 
present. One is tempted to use the curet at this stage, 
but it is interdicted. The swelling usually subsides in 
a few days under proper drainage, and I have seen 
actual polyps disappear spontaneously. If after a 
week or ten days necrotic spots still persist, the curet 
may be gently used (only on the floor and septum) to 
remove them.® 

37. Curtis: The Sphenoidal Sinus (Case), Laryngoscope, 1904, p. 866. 

38. Hajek: Fall von Empyem der Keilbeinhohle mit bedconlichen 
Stauungseicheinungen, Wien. med. Wchnschr., 1895, Nos. 32, 33. 
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As the opening shows a great tendency to close 
through granulation tissue springing up, the edges 
should occasionally be touched with a bead of silver 
nitrate. Postoperative hemorrhage has been known to 
occur as late as the fifteenth day ; •" five cases also have 
been reported as occurring on the seventh to tenth,*® one 
of which*® required ligation of the external carotid. 

As far as tampons are concerned they had best be 
entirely omitted. The sinus will drain better without 
them and it is now the consensus of opinion that to pro- 
mote healing they are without value and may even 
exert deleterious influences. Only for the purpose of 
controlling hemorrhage should they be placed in the 
sphenoid sinus. Even though there is not much pain, 
it is well to administer*^ an opiate in the evening to 
insure a good night's rest. 

IMMEDIATE AND ULTIMATE RESULTS 

Conservative Method, — In those cases in which the 
mucosa only requires aeration and better drainage in 
order to throw off the inflammatory process, the simple 
enlargement of the ostium without injury to the 
adjoining structures will give brilliant results. The 
relief to the patient is almost immediate with prac- 
tically no discomfort in the form of pain or hemor- 
rhage. After the slight postoperative swelling sub- 
sides, the nose looks, and is to all intents and purposes, 
perfectly normal. It is true that the enlarged ostium 
rapidly contracts tmtil it assumes its original size, but 
in the meantime the patient has become cured. 

Radical Method. — It is often marvelous, the effect 
on the symptoms which this operation produces even in 

39. Myles: Trephining and Curettage of the Sphenoidal Sinus: Pro- 
fuse Secondary Hemorrnage Requiring Ligation of the External Caro- 
tid, Laryngoscope, 1903, p. 293. 

40. Hinkel: Symptoms and Treatment of Chronic Empyema of the 
Sphenoidal Sinus, Laryngoscope, 1902, p. 736. Gleitsmann: Discussion, 
Tr. Am. Laryngol. Soc, 1895, p. 91. Hepburn: Discussion: Tr. Am. 
Laryngol., Rhin. and Otol. Soc, 1901. p. 68. Hajek: Nebenhohlen der 
Nase, 1915, p. 379. Boenninghaus: Handbuch der Speziellen Chirurgie, 
1913, iii, 212. 

41. Hajek: Experiences in the Endonasal Radical Operation upon 
the Sphenoid Cavity, Ann. Otol., March, 1909. 
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the severest cases. The excruciating pain is almost 
instantly relieved or at least so mitigated as to become 
bearable ; ** the patient seems at once to be transported 
into another atmosphere, from a desperately sick indi- 
vidual to one that is on the road to recovery. Menin- 
geal symptoms** and cerebral manifestations** rapidly 
begin to clear up. Kander** and Avellis** have reported 
cases which had gone on to meningitis cured, to <which 
I can add two more. One patient was moribund and 
had been so for forty-eight hours and required prac- 
tically no anesthetic at the time of operation. Four 
hours afterward he was demanding something to eat. 
The temperature curve assumes a more normal one 
and the patient usually goes on to uneventful recovery. 

As far as the parts themselves are concerned, one 
would expect considerable reaction to follow such an 
extensive procedure (removal of middle turbinate, 
posterior ethmoid cells and anterior wall of sphenoid 
sinus), but such is usually not the case. The patients 
complain of little pain, although there is constant leak- 
age of serosanguineous fluid for eighteen to twenty- 
four hours. The internal engorgement is marked, 
which usually sympathetically affects the opposite side, 
compelling the patient to breathe through the mouth 
until it becomes reduced, which usually begins to 
occur at the end of the second day. The swelling 
gradually subsides until the normal is reached, which 
is from the seventh to the tenth day. 

Nature seems to take care of the void in the same 
manner as it does the tonsillar fossa after a tonsil- 
lectomy, as it becomes more or less filled with granu- 
lation tissue (Fig. 12). I might add that I have never 

42. Skillem: Ein Fall von Geschlossenen Empyem, Ztschr. f. 
Larynspl., 1909, i, 337. 

4 J. Solenberger: Sphenoid Disease with Brain Symptoms, Colorado 
Med., September, 1914. 

44. Thomson, St. Clair: Cerebral and Ophthalmic Complications in 
Sphenoidal Sinusitis, Brit. Med. Jour., 1906, ii, 768. 

45. Kander: Meningitis beim Keilbeinhohlen Cmpyem mit Ausgang in 
Heilung, Verein Suddeutsch., Laryngol., 1907, p. 109. 

46. Avellis: Ortliche serose Meningitis bei akuter Keilbeineiterung, 
Verein Suddeutsch. Laryngol., 1907, p. 116. 



Digitized by 



Google 



SPHENOID SINUS 119 

seen a dry nose follow this operation, no matter how 
extensive the procedure. 

Concerning the sinus itself, a large percentage 
recover entirely;*^ but it must be remembered that 
its resistance is lowered, and will become reinfected 
with subsequent attacks of coryza with the reforma- 
tion and secretion of pus. This, however, clears up 
readily under appropriate treatment. 



Figure 12. 
VALUE OF OPERATION 

It would seem almost superfluous from what has 
been said to discuss this phase of the subject. While 
its curative value alone in sinus disease makes it 
invaluable to the rhinologist, the brilliant and dra- 
matic results are those obtained when grave cerebral 
and orbital symptoms have supervened. Many cases of 
progressive blindness have been reported which recov- 
ered their vision.^ I can substantiate these results 
in several incidents. Many other ocular conditions as 

47. Frmser and Verel: An Analyits of Seventy-Six Consecutive Opera- 
tions on the Frontal, Maxillary, Ethmoidal and Sphenoidal Sinuses, 
Jour. Laryngol., 1913, p. 69. 

48. Brophy: Report of Three Cases of Monocular Blindness Due 
to Sinus Obstruction, with Recovery of Vision, Ophth. Rec., 1915, 
p. 351. Stark, H. H.: Sudden Blindness Due to Suppuration of the 

^ Accessory Nasal Sinuses, The Jouknal A. M. A., Oct. 30, 1915, p. 1513. 
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well as symptoms remote from the seat of infection 
have been cured by a timely radical operation on the 
sphenoid. 

Sitting, then, in calm judgment on the merits and 
demerits of the endonasal sphenoid operation, one 
must necessarily come to the conclusion that on 
account of the almost uniformly brilliant results 
obtained and its comparative freedom from danger, 
it must be classed as a procedure that no rhinologist 
of the present can afford not to master. 
2032 Chestnut Street. 
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THE OBLIQUE METHOD OF ROENTGEN- 
OGRAPHY OF THE ETHMOID AND 
SPHENOID CELLS 



SAMUEL IGLAUER, B.S., M.D. 

aNaNNATI 



The usual method of roentgenography of the acces- 
sory cavities of the nose consists in directing the rays 
through the sagittal axis of the skull and intercepting 
them on a photographic plate placed immediately in 
front of the patient's face. 

The roentgenograms obtained in this manner deline- 
ate the normal and diseased frontal sinuses and 
ant rums in an entirely satisfactory manner, but on the 
other hand, the sphenoid projection is of practically 
no value. The ethmoid labyrinth of each side is also 
outlined on the plate, but not so satisfactorily as the 
frontal sinuses and maxillary ant nuns. This is due 
to the fact that in the sagittal roentgenogram the eth- 
moid and sphenoid cells lie in a row vertical to the 
plate, and thus the outline of one cell overlaps the 
other, rendering it difficult to distinguish disease of 
the anterior from that of the posterior group of cells. 
However, since the posterior ethmoids project farther 
into the orbit than the anterior ethmoids, abnormal 
blurring corresponding to the position of the former 
group may indicate their disease. 

Full profile roentgenograms (bitemporal) give 
important information concerning topographic anato- 
mic relations, but since the cell outlines of one side 
are directly superimposed on those of the other, they 
are comparatively valueless for diagnostic purposes. 

Roentgenograms taken in the vertical axis of the 
skull with the plate either under the chin or at the 
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vertex (Scheier,* PfeifFer*) delineate the ethmoid and 
sphenoid cells, but are usually too indistinct for accu- 
rate diagnosis. As Skillem* puts it, "the posterior 
ethmoid and sphenoid are not always successfully 
skiagraphed, but there is every reason to believe t^at 
these will also be accessible as our technic becomes 
more and more perfect." 

The Oblique Method. — ^The remaining method of 
roentgenography of the ethmoids and sphenoids is the 
oblique method, introduced by Rhese* some years ago, 
but never generally adopted either here or abroad. As 
I shall endeavor to^show in this paper, Rhese's method 
is the most valuable of all for the study of ethmoid and 
sphenoid disease, but the difficulty attendant on the 
reading of oblique roentgenograms has probably inter- 
fered, to some extent, with its more general adoption. 

The technical objections to the method now no 
longer exist, as demonstrated by Dr. diaries Goos- 
mann, who very kindly undertook the roentgenography 
for me, and to whom I am greatly indebted for valu- 
able advice and cooperation. In passing I may state 
that at my suggestion an attempt was made to obtain 
roentgenograms of the ethmoids on i^otographic films 
placed within the nose, but these could not be accu- 
rately read, owing to the small field under exposure. 

Rhese's technic is as follows: The patient lies on 
his side on the table with his face in contact with the 
photographic plate. (The position is that of a per- 
son sleeping on his side, his arm under his head rep- 
resenting the plate.) The head is in contact with 
the plate at three points, namely, the malar eminence, 
the outer edge of the supra-orbital margin and the tip 
of the nose. The central rays go through the Uf^r 

1. Schder, Max: Die Bedeutung der Roentaenttrahlen ffir die 
Erkrankungen der natalen Nebenhohlen, Beitr. c Anat, PhytioL» Path, 
u. Therap. d. Ohres, d. Nase n. d. HaUes, 1908, i, 402. 

2. Pfeiffer, W.: £ine neue roentgenographiache DarsteUungtmethode 
der Keilbeinhohlen, Arch. f. LaryngoL u. Rhinol., 1910, xxiii, 420. 

3. Skillem, R.: Accessory Sinuses of the Nose, Philadelphia, 1913. 

4. Rhese: Die chronischen Entzundungen der Siebbeinselleo und 
der Keilbeinhohle; mit besonderer Bemdbichtigung ihrer Bexiehung 
zur allgemeinem Mediain und ihrer Diagnostik durch das Roentgenver- 
fahren. Arch. f. LaryngoL u. Rhinol., 1910, xxiv, 383. Sonnenkalb: 
Die Roentgen Diagnostik des Nasen und Ohrenarates, Jena, 1914, p. 76. 
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edge of the auricle, and are thus directed obliquely 
through the head, but vertically on the plate (Fig. 1). 

A study of Figure 1 shows the lines in which the 
sphenoid and ethmoids of the side nearest the plate 
are projected. The posterior-superior portion of the 
sphenoid, S, on the near side, is left uncovered by the 
sphenoid of the far side. The posterior-ethmoid group 
is projected immediately anterior to the sphenoid sinus 
and is overlapped by the sphenoid and ethmoids of the 
far side. The anterior ethmoids are overlapped by 
the ethmoids of the far side. The upper portion of 
the anterior ethmoids, that is, "the fronto-ethmoids," 
are projected on the plate without any overlapping 
from the opposite side. 

Since the sphenoid and the ethmoid labyrinth on the 
side nearest the plate are separated from the latter by 
the short distance equivalent to the depth of the orbit, 
they naturally come out distinct in the roentgeno- 
gram. For purposes of comparison a plate must be 
made of each side. 

The Normal Sphenoid and Ethmoids, — In the 
oblique roentgenograms there are certain fairly con- 
stant lines or landmarks which aid in the reading of 
the plates. The margin of the orbit appears as a circle 
and the two ort)its together give the impression of a 
pair of large-rimmed glasses resting on the nose. 
Within the circle of the orbit which was in contact 
with the plate a horizontal line will be noted crossing 
the median wall and representing the suture line 
between the lamina papyracea and the frontal bone. 
The superior fissure of the orbit is represented by a 
line descending vertically in the posterior part of the 
ort)it. Parallel to this line and about one-half inch 
anterior thereto a second line descends through the 
orbit and represents the line of junction of the bony 
septum with the anterior sphenoid face. At the junc- 
tion of the posterior vertical line and the horizontal 
line there is a small circle corresponding to the optic 
foramen. The sphenoid sinus a(q)ears as a rhomboid or 
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oval approximately bounded by the two vertical lines. 
By placing a probe in the sphenoid sinus of a patient 
and making plates both in the lateral and oblique posi- 
tions the reading of the sphenoid portion was proved 
to be correct. The ethmoid cells are bounded above 
by the horizontal line alone and below by the margin 
of the orbit, and the fronto-ethmoid cells are noted 
anteriorly near the floor of the frontal sinus. The 
latter are clearly shown and the malar eminence is a 
prominent landmark (Figs. 2 and 3). 

If one sets up a mental image of the structures in 
contact with the median wall of the orbit and adjacent 
to it, and imagines these structures projected onto this 
wall, the reading of the plate is much simplified. 

The Pathologic Ethmoids and Sphenoid, — ^When 
the sphenoid or ethmoid cells contain pus, hyperplastic 
or neoplastic tissue, the roentgenogram usually reveals 
the diseased condition. The crisp, sharp normal lines 
are more or less obliterated and replaced by blurred, 
washed out or indistinct contours. The pathologic 
tissue may be revealed as an abnormal shadow of 
greater or lesser density, varying with the nature and 
seat of the disease process (Figs. 4 and 5). 

With sphenoidal disease the blurring occurs in the 
posterior part of the orbit. Posterior ethmoidal dis- 
ease is outlined in the middle portion of the orbit, while 
with the anterior ethmoiditis the blurring occurs far- 
ther forward near the outlines of the nasal process of 
the superior maxilla (Fig. 6). 

The fact that the oblique roentgenogram enables one 
to locate disease of the anterior or posterior ethmoids 
or of the sphenoid itself constitutes the chief advan- 
tage of this method. In each of two cases an unsus- 
pected polyp was found within the sphenoid when it 
was opened. In numerous cases controlled by operation, 
ethmoid disease was accurately located as predicted 
from the roentgenogram. When polypi were present 
the larger ones were removed prior to making the 
Roentgen-ray plates, in order to obviate obscuration 
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Fif?. 1. — Position of skull, and direction of central rays, marked by 
arrow: 5, RoentRcn-ray plate; 1, roof of frontal sinus; 2, of anterior 
cthmoids; 3, of posterior ethnioids; 4, of sphenoid. Dotted lines indicate 
projection onto plate. 



Fig. 2. — RoentRenogram of dry skull (right side): 1, 1, orbital margin; 
2, suture line between frontal bone and lamina papyracea; 3, sphenoid: 
5, posterior ethmoids; 6, anterior ethmoids; 7, frontal sinus; 8, optic 
foramen. 
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Fig. 4. — RoentKenogram showing anterior ethmoiditis at 1, 1; 2, 
normal sphenoid; 3, orbital margin; 4, suture line. Note blurring in 
diseased areas (left side). 
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moiditis; 3, normal sphenoid; 4, orbital margin. Note blurring in dis- 
eased areas (left side). 



Fig. 6. — RocntKenogram showing involvement of 1, anterior, and 2, 

. osterior ethmoids ---* ^ *'- ~-' "^ ' ' --t-^'-i :-- e - — 

line (right side). 



posterior ethmoids, and 3, the sphenoid. 4, 4, orbital margin; 5, suture ^^*-,j^-J 
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of the ethmoid outlines by the polypi. In practically 
every polyp case a concomitant ethmoiditis was 
revealed by the Roentgen ray. 

It frequently happened that ethmoiditis was not 
depicted on the frontal plate taken in each case, but 
was clearly shown on the oblique plate. However, the 
accuracy of diagnosis will be increased by employing 
both methods, which should be done in all cases. 
While positive plates are of great value in checking 
up clinical findings, negative plates in doubtful cases 
are also important and may prevent needless opera- 
tions. This was well illustrated in the case of a phy- 
sician who had elsewhere been told that he required 
an ethmoid operation. As soon as he was informed 
that his plates were negative all of his symptoms 
disappeared. 

It should not be assumed, however, that absolute 
reliance can be placed in the roentgenograms without 
regard to clinical symptoms. In a few cases the plates 
proved misleading, since operation failed to entirely 
confirm the roentgenogram diagnosis. Sources of 
error are encountered if the sinuses of the two sides 
vary considerably in the natural thickness of their 
walls, with a resulting contrast in the roentgenogram. 
Furthermore, as pointed out by Rhese* and as we 
know from transillumination, a healed process in an 
accessory cavity may still appear as an abnormal 
shadow. As a general rule, however, reliance may be 
placed in the Roentgen findings. 

Considering the important anatomic relations of the 
sphenoidal and ethmoidal cavities as well as the pos- 
sible dangers attendant on operations therein, we 
should make careful clinical study of each case, and 
in addition, roentgenography should be employed as 
one of our most valuable aids to diagnosis. 

SUMMARY 

The usual methods of roentgenography of the sphe- 
noid and ethmoid cells give uncertain results. 
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The oblique method is the most valuable and 
accurate. 

Both the oblique and sagittal methods should be 
employed. 

The roentgenogram is a great aid to diagnosis and 
should be combined with careful clinical study. 

In conclusion, I desire to express my appreciation of the 
kindness of Drs. W. Mithoefer, R. Stevenson and J. Murphy 
in placing some of their cases at my disposal for roentgen 
study. 

22 West Seventh Street 
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ABSTRACT OF DISCUSSION 

ON PAPERS OF DRS. BECK, HURD, COTT, SHAMBAUGH, SAUER, 
SMITH, LOEB, SKILLERN AND IGLAUER 

Dr. H. p. Moshbr, Boston: Dr. Sldllern misunderstood 
my method of opening the front wall of the sphenoid. I 
do not enter the sphenoid through the ethmoidal part of the 
front walL After uncovering the whole of the front wall 
of the sphenoid, entrance to the sinus is gained through the 
nasal part, preferably by way of the ostium. Dr. Sldllern 
spoke of pushing the mucous membrane ahead as you attempt 
to get into the sphenoidal sinus through the ostium. I have 
had two such cases and in one the mucous membrane pulsated. 
I have never used Beck's osteoplastic operation on the frontal 
sinus. Jansen's work prejudiced me against procedures of 
this class. The pathology in Dr. Bedc's paper was most 
welcome. 

Dr. Beck was favorably impressed with the Lothr<H> opera- 
tion. I have done the operation once. There are many 
things which appeal to me about this operation. Men have 
been working on the superior nasal spine for years. Such 
operations have seemed to me to be working in the dark 
and I have never tried them. The great improvement intro- 
duced by Lothrop is that he opens the frontal sinus and 
works on the superior nasal spine by sight The second 
new point about this operation is that both superior nasal 
spines are removed. In the operation which I saw Dr. 
I^throp do it seemed to me that the opening in the front 
wall of the frontal sinus was too small Given a large 
opening to work through, the Lothrop operation appeals to 
me, and I think it has a future ahead of it Time will have 
to settle whether the opening made through the thick bone 
of the superior nasal spines will fill with scar tissue any 
faster or to a greater extent than the opening made by the 
Killian operation in the thin bone of the ethmoid labyrinth 
and the floor of the frontal sinus. The papers today have 
shown that there is more than one technic for exenterating 
the ethmoidal cells. The operator should take whichever 
one best fits his needs. As given in the papers today the 
approach to the ethmoidal labyrinth has been through the 
ethmoidal bulla. The point of attack which I have been 
accustomed to make is through the extreme upper anterior 
part of the middle turbinate. In performing the exentera- 
tion of the ethmoidal labyrinth I have reduced the special 
instruments employed to two, a Hammond mastoid curet 
and a small round tonsil punch about a centimeter in each 
diameter. Whether one works to the inside or the outside 
of the middle turbinate, ethmoidal operating is dangerous 
and always will be. Anyone who does ethmoidal operating 
should have an acutely developed surgical conscience. Pack- 
ing the nose after an ethmoidal exenteration is dangerous. 



Digitized by 



Google 



128 DISCUSSION ON SINUSES 

Pus should be held in the nose as short time as possible. 
In the cases of ethmoidal exenteration which I have not 
packed the majority have required packing later by the house 
surgeon. 

Dr. C. G. Dwight, Madison, Wis.: Every man who has 
done any surgery along this line has his own technic; if 
not, let him master a technic that is considered safe and 
right. I have repeatedly left the concha media and middle 
turbinate as a landmark in doing ethmoid work. If you 
will enter at the upper anterior end of the middle turbinate 
with a Hartman forceps and work back tmtil you have 
exposed the anterior ethmoid cell, you have an easy route 
to follow. It allows you to work back and leave the middle 
turbinate hanging. 

Dr. Lee Cohen, Baltimore: Dr. Beck emphasiEed the dif- 
ficulty of keeping the fronto-nasal duct from closing. This, 
in my experience, has abo been the greatest difficulty in the 
treatment of frontal sinusitis. Dr. Ingalls of Chicago, sev- 
eral years ago advocated the introduction of a gold tube 
into the frontal sinus to maintain drainage. For the past 
several years it has been my custom to introduce a rubber 
drainage tube into the frontal sinus when intra-nasal drain- 
age of this sinus is required. The introduction of this flexible 
tube might at first thought seem quite difficult, but if a 
piece of drainage tube five inches long, varying from one- 
eighth to one-fourth inch in diameter, according to the needs 
of the individual case, is slid over an ordinary Ritter bougie, 
its introduction will be found quite simple. The tube should 
be fenestrated for about one inch from the end first intro- 
duced, and in order that it may not be necessary to cut the 
tube off within the nose after its introduction, it may be 
cut into two sections before putting it over the bougie. The 
section near the handle of the bougie serves simply as a 
means to slide the fenestrated portion of the tube off the 
bougie, after its introduction into the frontal sinus. The 
sinus can be treated by irrigation if desired, by the intro- 
duction of a small silver cannula into the lower end of the 
rubber tube. Two weeks after operation the drainage tube 
is removed, leaving a nice rotmd opening, the walls of which 
have healed fairly well without contraction, on account of 
the presence of the tube. In some instances where pus 
still forms in the sinus, it may be necessary to reintroduce 
the tube several times for intervals of a week or two, before 
suppuration finally ceases. In a number of cases treated 
in this way during the past several years, satisfactory results 
have been obtained, after failure following other operations. 

Dr. Harvard M. McN aught, San Francisco: Last year I 
reported ninety consecutive cases of maxillary antrum opera- 
tion by the intra-nasal method. These cases were done with 
the purpose of ascertaining what proportion of cases are 
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curable by the simple intra-nasal operation. I use a modified 
Krause operation. About 85 per cent, of intra-nasal involve- 
ments result in cure without radical operation. Another point 
that has not been emphasized is the use of intra-nasal irriga- 
tion. I emphatically condemn intra-nasal irrigation for sinus 
infection. You get a dehydrating or water-logging effect. 
The tissues will store up the different salts or give them out 
and you produce an irritating effect which in many cases 
keeps up secretions that you want to disappear. We only 
use a wash for a week or two after operation, then rely 
chiefly on silver nitrate solutions, in varying strengths, some- 
times as high as 50 per cent., and we find we get better 
results. 

Dr. Francis Walter, Toledo, Ohio: I am of the opinion 
that some of these cases can only be cured by the combined 
internal and external operations. I have not had the extreme 
strenuous experience Dr. Beck mentions in connection with 
the bad cosmetic effect from the Killian operation. Without 
a doubt it is a deforming operation, and the deformity is 
not easily borne by the average patient. It has been my 
experience that this feature of the Killian operation can to 
some extent, at least, be minimized and made less noticeable 
by limiting the anterior opening into the sinus. One must 
have a generous enough opening to inspect the sinus, but 
there is no absolute need to make the external opening cor- 
respond to the sinus itself. In a series of fifteen operations 
the results in nearly all of the cases have been very grati- 
fying as far as a cessation of the pathologic process is con- 
cerned, but somewhat variable as to the amount of the 
deformity. 

I have had a larger percentage of male than female patients. 
Obviously it is easier for a man to bear with the resultant 
deformity. In all but two cases, which were among my 
first, I was exceedingly careful to do thorough intra-nasal 
work. When I failed to do this I was compelled to reoperate 
because of reinfection. This is a point which cannot be 
emphasized too strongly. We should precede the external 
operation by thorough removal of the middle turbinate and 
a careful exenteration of the ethmoid cells. The main 
indications for the external operation are: (1) A persistent 
discharge which cannot be lessened by the well known ' 
methods, especially when associated with severe headaches. 
(2) A spontaneous fistulous opening existing over the sinus. 
I was much impressed with Dr. Beck's operation. The only 
criticism I have to offer is that the technic is too involved 
for the average operator. Some method must be provided 
to eliminate and cure these pathological frontal sinuses and 
yet leave no cause for regret as far as the cosmetic element 
is concerned. 
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Dr. J. F. Babnhill, Indianapolis: An operation which 
provides only a small opening into the frontal sinus for the 
purpose of work in this sinus seems to me to be a bad 
one. It is observable in nearly all operative work of throat 
men that they seem to be too much afraid of an adequate 
opening. Frequently the small opening will not heal at all 
for the reason that through it the disease cannot be thor- 
oughly eradicated and will, therefore, make a great deal of 
subsequent trouble, whereas a large opening through which 
the diseased portion may be removed, heals rapidly and 
entirely satisfactorily. Now with these facts in view I can- 
not see why we should make a small opening and try, 
usually unsuccessfully, to dear out all of the diseased tissue 
of the sinus, when a larger opening will enable the operator 
to do the work in the open, and therefore more surgically 
correct and better in every way. A point that has not been 
mentioned here is that in these chronic sinus conditions for 
which we do this operation the entire mucous membrane is 
usually so thickened and diseased that the entire sinus is often 
fiUed with this degenerated membrane. Anyone who does not 
curet out every bit of this mucous membrane will not, in all 
probability, cure his case. If he leaves some of it in any of 
the numerous angular pockets of the sinus, or in any part of 
the sinus we may be sure it will grow and fill the sinus again 
with the result that failure is almost certain. Satisfactory 
work can therefore only be done through a large opening. 

Dr. Cullsn F. Welty, San Francisco: I wish to mention 
one thing in relation to the ethmoid that has not been stated 
clearly, if at all, and that is leaving the middle turbinate and 
taking your ethmoid away. In selected cases it is a recognized 
procedure, and one that will lead to many good results. If 
you have not a polyp formation in the middle turbinate, in 
many instances, you will cure that case absolutely by taking 
away the ethmoid and leaving the turbinate. I also insist on 
correcting the septum before destroying the ethmoid. In 
many individuals, the septum encroaches on the ethmoid and 
produces something that simulates ethmoiditis. By correcting 
the septum you do away with the ethmoiditis. The most 
important question to be decided in a case of suppuration of 
the antrum of Highmore is which operation you are going 
to do. 

When polypi and hypertrophies are found in a nose that has 
a suppuration of the antrum of Highmore (frontal excluded), 
it is quite apparent that something in the line of a very 
thorough operation is necessary to bring the case to complete 
healing. I never operate for drainage. The only operation 
that will do this is the Luc-Caldwell with my modification of 
leaving the inferior turbinate intact. When this case has 
recovered, it will require a most careful examination to 
determine that the nose has been operated on at all In 
other words, an operation on the antrum of Highmore that 
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leaves the nose intact so far as one can see, has a decided 
preference over all other operative procedures that destroy 
a whole or part of the inferior turbinate. A suppuration of 
the antrum of Highmore (frontal excluded) that does not 
show pathology in the nose (such as polypi and hypertrophies) 
will in a great majority of cases get weU by irrigation. It is 
my contention that many of these more or less interesting 
operations that destroy the integrity of the nose are unneces* 
sary. Furthermore, if an operation on the antrum of High- 
more is necessary, the more completely the operation is done 
the more sure you will be of a permanent cure. I strictly 
confine my remarks to chronic cases and they are not chronic 
until they have lasted a year or more. 

Dr. M. Wiixiah Cuft, Flint, Mich. : Dr. Inglauer brought 
out very well the difficulty of showing the sphenoid. The 
oblique method is difficult of interpretation. About two years 
ago I started to work out a method of showing the sphenoid 
by roentgenography, and at the present time I am using a 
dental film slightly larger than the ordinary size, which is 
placed in the mouUi horizontally, back as far as possible, and 
the patient closes his teeth over the film. The ray passes 
through at an angle between the vertex and occipital pro- 
tuberance. The angle must vary somewhat according to the 
type of skull met with. It is approximately 45 degrees in the 
average case. The advantages of the method are obvious. 
The first advantage from the Roentgen standpoint is the fact 
that the film lies very close to the sphenoid. It is compara- 
tively close to the roof of the mouth and the tissues to be 
penetrated are few. The second point is the fact that the 
sphenoid itself is shown clearly on the film without the over- 
lying shadows of the ethmoid cells. By this method the infec- 
tion of one side of the sphenoid can be shown clearly and the 
outlines of the normal side are demonstrable as well. The 
third point is that there is very little distortion of the shadow 
from the fact that the film b close to the sphenoid. 

Dr. Joseph C Beck, Chicago: I am still unable to answer 
Dr. Mosher as to the pathology of a hemorrhagic frontal 
sinus, because I have not encountered a case that I could say 
was a hemorrhagic case. I have seen marked dilatation of the 
blood vessels with some extravasation in acute exacerbation 
of chronic cases, but nothing that I would consider a hemor- 
rhagic case. I did not urge a modified Killian. I showed 
that it was very little better than an intranasal procedure 
so far as a definite cure was concerned. Dr. Bamhill touched 
on this operation, but his objections are scarcely valid in 
reference to the Lothrop operation. 

The final point is this, that it is a question between you and 
your patient whether you want to adopt my procedure or the 
Lothrop operation ; whether you want absolute cure or a slight 
suppuration; whether you want a suppuration which you can 
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control or a deformity which will remain throughout the rest 
of the patient's life. The intranasal operation, or a method 
such as the Lothrop operation, I think will come into their 
own in frontal sinus work. I feel that just as the Gussenbauer, 
Kuster, Cooper and Jansen operations have gone, so, perhaps, 
my operation will go; but twenty-seven cases out of thirty- 
one being successful, without any deformity except some sup- 
puration, is a good record. I believe the Lothrop operation 
as a late procedure after all has been done intranasally will 
be the best. 

As to Dr. Iglauer's paper, a stereoscopic roentgenogram 
viewed from both sides, that is, stereoscopic and pseudoscopic, 
will give more information than the unilateral, distorted pic- 
ture. Why Dr. Sauer did not mention the procedure of com- 
pletely obliterating the antrum of Highmore by the method 
I devised, the only means that I know that will cure an 
otherwise incurable chronic suppuration after other simpler 
methods have failed, is the question I would ask. It has 
been published over five years. 

Dr. George F. Cott, Buffalo: Dr. Shambaugh claims that 
operation is for the relief of hyperplastic or suppurative 
ethmoiditis. The logical conclusion then is that operation 
should not be performed except when one of these conditions 
is present. However, a healed suppurative ethmoiditis may 
cause such distressing symptoms, although there is practically 
no discharge, that nothing suffices but operation. During the 
time I attended the Jansen clinic in Berlin in 1908 I found 
that he had operated 800 cases radically, and I asked one of 
his assistants how many recovered, and he said none. That 
may have been considerably exaggerated, and I do not think 
it was correct, but there are a large number that do not get 
well. The ethmoid operation is more or less dangerous, per- 
haps more than most. I saw Dr. Mosher demonstrate the 
operation in Boston, and he had had at that time seven cases. 
Since I have been operating, not only for suppuration but for 
a latent condition, I have tabulated fifty cases not including 
ward or dispensary cases, and I think there will probably be 
from 75 to 100 per cent, without a fatal result. You will find 
that operations on the ethmoid after suppuration has ceased 
will be at least 100 per cent, more common in the future than 
in the past, and you will not get relief from the trouble unless 
you drain the cells. That does not mean to drain a case 
because there is pus there, but to obtain pneumatic drainage. 

In regard to the Roentgen ray, it is absolutely useless in 
the cases that have had suppuration. I have tried it and have 
discarded it. There is nothing there to see. 

Dr. George £. Shambaugh, Chicago: In regard to the 
question of the disposition of the middle turbinated body: 
There are a few cases where the nasal chambers are so roomy 
that it is not necessary to disturb the middle turbinated body 
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when operating on the ethmoid cells. Under these circum- 
stances it may be advisable often to leave the turbinated body 
standing. In many cases where the ethmoid operation is 
called for the nasal chamber is so constricted that it is with 
difficulty that one gets, even after cocainization of the nasal 
membranes, a glimpse of the lower edge of the middle tur- 
binated body. Under these circumstances the resection of 
the concha media precedes any operation on the ethmoid 
labyrinth. As regards Dr. Cott's suggestion that the first 
indication for operation on the ethmoid is found in the per- 
sistence of symptoms following the disappearance of an acute 
ethmoiditis, I can hardly follow Dr. Cott in this matter, unless 
he has in mind the persistence of an ethmoiditis, hyperplastic 
or suppurative, after an acute infection. As a matter of fact, 
acute ethmoiditis is a not infrequent complication of acute 
rhinitis. This process subsides almost invariably without any 
operative treatment unless there exists a previous hyperplastic 
ethmoiditis or where the anatomic conditions are such that 
even slight swelling of the concha media effectually obstructs 
drainage from the ethmoid. Dr. Welty's point is a good one, 
that a high deflection of the septum requires correction before 
the ethmoid can be reached effectively. If the operation is 
undertaken with the patient lying on the operating table, 
where the shock is very much diminished, it is usually feasible 
to correct the septum and complete the operation on the laby- 
rinth at one sitting. The other suggestion by Dr. Welty, 
that the relief accomplished by an intranasal operation on the 
accessory sinuses can be got just as well from simple irriga- 
tion, I am not willing to accept. I would be almost willing to 
take the stand that any accessory sinus condition which can 
be cured by irrigation will get well spontaneously if left alone, 
with only the usual application of epinephrin or cocain applied 
under the middle turbinated body to facilitate temporary 
drainage. It is only, as a rule, the chronic form of accessory 
sinus disease where an operation is called for, and in these 
cases irrigation alone is usually of very little value. 

Dr. Samuel Iglauer, Cincinnati: I have not tried the 
method Dr. Clift mentioned, although I found some reference 
to it in the literature. The objection stated in the literature 
is that the patient cannot control the soft palate and possibly 
not the tongue while the picture is being taken and therefore 
there is some danger of the film being moved during the 
exposure. This difficulty may, perhaps, be overcome by 
cocain or by a rapid roentgenogram. The film in the mouth 
method was suggested by Scheier some years ago but nothing 
seemed to come of it. If this method proves successful it 
will be better than the method I presented this morning. If 
it is not successful the oblique method will remain the best. 
Dr. Beck is inclined to question the value of the latter method. 
If he will look at the plates perhaps he will change his mind, 
since it is difficult to show details in lantern slides. I am 
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convinced that one can tell whether the anterior or posterior 
group of cells is involved. I think that is valuable. There is 
one trouble with a patient who has recovered from an 
ethmoidids or sphenoiditis, that the recovered cells may still 
show pathologically on the roentgenogram, so that one must 
consider the patient's history and the clinical findings in con- 
nection with the plate. I do not pretend to say that one should 
rely on the roentgenogram plate entirely; one certainly must 
employ clinical methods, but by combining the two fewer 
mistakes will be made. 
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THE PREVENTION OF CHRONIC MIDDLE 
EAR SUPPURATION 



GEORGE W. MACKENZIE, M.D. 

PHILADELPHIA 



When we consider the frequency with which it 
occurs, the resistance it offers to treatment, the dam- 
age it does to hearing, and the risk it incurs to the life 
of the individual, the subject of chronic middle ear 
suppuration becomes one of importance, and the ques- 
tion of how best to prevent it deserves the time and 
attention of the section that the chairman 'has seen 
fit to assign to it. 

The prevention of disease is the highest aim of the 
medical profession. To accomplish successfully this 
aim we must possess first a knowledge of the disease 
that we hope to prevent. A comprehensive knowledge 
of any disease implies a knowledge of the pathology 
and diagnosis. This applies especially to the subject 
of chronic middle ear suppuration, for the reason 
that it is a disease capable of manifesting itself in a 
variety of ways and liable to many complications. It 
is not only necessary to recognize the disease when 
present, but we must actually anticipate it when cer- 
tain factors are favorable to the development of the 
disease. Thus we see that a knowledge of the etiology 
is even more important than a knowledge of the patii- 
ology and diagnosis, in that it goes a step farther. 

These requirements, a knowledge of the etiology, 
pathology, and diagnosis, are necessary if we hope to 
prevent chronic middle ear suf^uration. 

A knowledge of the diagnosis is essential, for with- 
out it we can know nothing about the condition which 
we are attempting to prevent, nor are we able to say 
that a particular case is chronic or acute. For instance. 



Digitized by 



Google 



136 GEORGE W. MACKENZIE 

when a patient presents himself for treatment with the 
history of a running ear lasting over a prolonged 
period, the diagnosis of chronic middle ear suppura- 
tion may be inferred, but should not be concluded, for 
the evidence is insufficient. The diagnosis must 
include a knowledge of every feature of the case ascer- 
tainable from all available sources of information, 
including the history ; the functional hearing and static 
tests; the otoscopic examination; the rhinoscopic 
examination ; the skiagraphic examination ; the exami- 
nation of the secretions from the middle ear for con- 
sistency, color, odor, etc. ; the microscopic examination 
of the washings from the ear for cholesterin or other 
crystals; for micro-organisms, including the smear 
and cultural methods of examination in order to ascer- 
tain the nature of the infecting organisms ; blood and 
urinary examinations; in many cases a neurologic 
examination, and indeed occasionally a general physi- 
cal examination of the entire body. There is no disease 
that requires a more exhaustive examination. By 
such complete methods only are we able to determine, 
with some degree of certainty, the pathologic condi- 
tions that exist in the middle ear, eustachian tube, attic 
antrum region and mastoid cells; whether the suppu- 
ration is an acute or chronic process; whether it is 
tending toward spontaneous recovery or extension; 
whether the extension is toward the inner ear or intra- 
cranial structures; whether cholesteatoma is present 
or not ; whether the suppuration in the middle ear is 
producing a detrimental effect on the patient's general 
condition of health or vice versa. Besides, from the 
knowledge obtained by a thorough examination com- 
bined with experience gained in similar cases, some 
idea may be formed as to the prognosis with and 
without treatment and the probable effects of selected 
treatment. I use the words "selected treatment" 
advisedly, for the reason that treatment cannot be 
routine in a disease in which the conditions are so 
variable as they are in chronic middle ear suppuration. 
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We have referred to the importance of a compre- 
hensive diagnosis and how the diagnosis depends in 
a large measure on our knowledge of the pathology, 
but only in a direct, physical-mathematical sort of way, 
as determined by laboratory methods. On the other 
hand, the indirect (predisposing) symptomatic, and, 
we might add, the physiologic factors, as determined 
by clinical methods, are not included in the study of 
pathology. It is these latter features that play an 
important role in the individual susceptibility and vari- 
ability in the manifestations and course of the disease, 
so that it would hardly be fair to dismiss the subject 
of etiology with a mere reference to the pathology. 

Since chronic middle ear suppuration is the sequela 
of acute middle ear suppuration, the prevention of the 
chronic form is possible only when we are able to 
arrest the suppurative process while it is still in the 
acute form. Just how long an ear may discharge 
before we may class the condition as a chronic middle 
ear suppuration is a question difficult to answer. 
Probably no two authorities would agree. It was 
taught in the Politzer clinic that an ear that discharged 
for more than two years might be classed as a chronic 
condition and should be operated on radically, while 
a discharge lasting for a shorter time was classed as 
acute and should be operated on after the simple 
method. Politzer then cited a limited number of 
exceptions to this rule. 

The question of duration is a relatively important 
one when considered along with other factors, more 
especially the influence of treatment. For instance, 
if an ear continues to discharge for more than six 
months in spite of carefully conducted conservative 
treatment covering a period of two months or more 
the writer would be inclined to consider the case 
chronic, but not necessarily one requiring radical 
operation. 

The treatment of acute middle ear suppuration 
depends on many factors, local or distant, recent or 
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remote; the presence or absence of complications, 
the susceptibility of the patient to a particular infec- 
tion, and the vitality of the patient, measured by his 
general resistance to all diseases and his power of 
recuperation. 

Local factors that tend to prolong a case of acute 
middle ear suppuration may exist in the form of 
adhesive bands in the middle ear spaces, left there by 
one or more previous attacks of acute secretory 
catarrh; narrowing of the eustachian tube anywhere 
along its course, the result of organized exudate fol- 
lowing acute secretory catarrh. An)rthing which tends 
to obstruct the free drainage of pus from the middle 
ear spaces becomes a factor of importance in prolong- 
ing an acute middle ear suppuration. The normal 
route for the escape of middle ear discharge is down 
the eustachian tube, which is at the same time the 
most favorable. The reason why discharge finds its 
way out through a perforation in the drum membrane 
in the case of acute suppuration of the middle ear is 
because the normal route down the tube is temporarily 
closed. It follows, therefore, that when the normal 
route continues closed beyond a certain period, the 
suppuration tends to last proportionately long. Drain- 
age down the eustachian tube may be obstructed by 
inflammatory edema of the mucous membrane, but this 
is usually transient The more important obstructions 
are the organic, and the most frequent of these is to 
be foimd in the narrowing that follows the organiza- 
tion of exudate from acute tubal catarrh. The loss 
of the cilia with metaplasia of the epithelium, in spite 
of patulousness of the tube, may act as a relative 
obstruction in that drainage is not favored, as is the 
case when the epithelium is in normal condition. Very 
large adenoids may obstruct the orifice of the tube 
and interfere with normal drainage. A frequent loca- 
tion for obstruction is to be found at the upper end 
of the tube, or, more properly speaking, in the prc- 
tympanum. In this location membranous diaphragms 
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are sometimes formed. The opening in this diaphragm 
may vary in size at different times in the same 
individual. 

Obstruction in the middle ear cavity may be found 
in the form of so-called adhesive bands, which tend 
by their presence to close off partially dead spaces. In 
one case it may be the attic region, in another the 
antrum region, and less frequently the hypot)rmpaniun. 
These bands may exist from birth, due to incomplete 
absorption of the connective tissue that existed there 
in the embryonal state. More often it is due to the 
deposition and subsequent organization of exudate fol- 
lowing a catarrhal condition. It is this same process 
that leads eventually to the so-called chronic adhesive 
process of the middle ear. When the adhesive bands 
tend to close off the antrum the possibility of compli- 
cating mastoiditis is increased. The way to the 
antrum, instead of being closed off by material bands, 
may be concentrically narrowed by the organization of 
exudate from similar causes. Temporary closure, par- 
tial or complete, of this region may result from inflam- 
matory swelling of the mucous membrane. The per- 
foration in the t3rmpanic membrane may be too small 
or unfavorably located to permit of proper drainage, 
in which case it wotdd be well to enlarge it. My 
impression is that far more attention is paid to the 
size of the perforation in the membrane than to the 
condition of the tube, when in fact obstruction in the 
tube is by far the more important factor of the two 
when botfi conditions are present. The first place to 
look for imperfect drainage is in the tube; correct it 
and the size of the perforation often becomes a factor 
of secondary importance. On the other hand, I do 
not wish to criticize any one for giving attention to the 
size of the perforation, but rather for n^lect of the 
tube. Anything that obstructs the free flow of pus 
from any part of a suppurating middle ear tends to 
prevent spontaneous recovery and therefore to chron- 
icity. The exact nature of the obstruction should be 
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sought and corrected by the simplest known method. 
If the obstruction is due to necrotic areas in the bone, 
with granulations, or to cholesteatoma, or to large 
polyps, the condition is already chronic, and a discus- 
sion of them would be foreign to our present subject. 

When the obstruction can be located and its nature 
determined, the logical thing to do is to remove it, if 
possible, by the simplest means at our disposal. When 
these fail, as they do at times, more radical methods 
must be adopted, for neglect of drainage will surely 
result in chronicity if not complications. The question 
of correcting an obstruction narrows itself down to the 
diagnostic judgment of the otologist in locating it and 
his manipulative skill in handling it when it is located. 

One thing that I have observed and wish to empha- 
size is the frequency with which local inflammatory 
swellings acting as obstructions clear up promptly 
after a simple mastoid operation. In other words, a 
simple mastoid operation will side-step an otherwise 
irremovable barrier to drainage. Nor is this to be 
wondered at when we consider that an organic obstruc- 
tion located between the middle ear cavity and the 
antrum will drain the posterior spaces better by a 
posterior opening, while the anterior spaces will drain 
better anteriorly. 

A mastoid operation is not to be urged except when 
other more simple methods have been tried and have 
failed. On the other hand, the operation should not 
be postponed in the presence of the indications for 
operation. By temporizing we may fail to clear up the 
case by the simple operation and thus necessitate a 
more radical operation later. 

Among the neighboring and more distant conditions 
that may tend toward prolonging an acute middle ear 
suppuration may be mentioned adenoids, when 
extremely large, by blocking the pharyngeal end of 
the eustachian tube. This has been referred to pre- 
viously when discussing the question of drainage. 
Aside from the fact that enlarged adenoids may act 
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mechanically to obstruct drainage, they may menace 
the health of the ear in other ways. For instance, the 
presence of adenoids increases the susceptibility of the 
patient to infections, and these again tend to increase 
the size, for the time being, of the already enlarged 
adenoids. By this means it not infrequently happens 
that the patient with an acute middle ear suppuration 
experiences aggravations and added infections from 
repeated colds; furthermore, the original infection in 
the nose and throat is prolonged because of their pres- 
ence. When such conditions prevail it is important 
to remove the adenoids at a time best suited to the 
circumstances. 

Enlarged and chronically diseased tonsils act in a 
similar manner, but less directly than do enlarged 
adenoids. Chronically enlarged tonsils are more sus- 
ceptible to acute infection than normal tonsils and 
there is no telling just when a flare-up is going to 
occur; so that in a case of acute middle ear suppura- 
tion that does not tend toward recovery within a rea- 
sonable time it is a safe plan to remove the enlarged 
tonsils along with the .adenoids. Success does not 
always crown our efforts for the reason that there 
may be other factors tending to make the case chronic. 

Nasal obstruction may seem to some a far-fetched 
cause of chronicity in middle ear suppuration. Never- 
theless, experience teaches us that the correction of 
nasal obstructions act beneficially in all pathologic 
conditions of the middle ear. Different theories have 
been advanced to account for it, which I will not take 
your time to discuss at present. The importance of 
nasal obstruction in its bearing on suppurative middle 
ear conditions, although previously recognized by the 
writer, was further emphasized about a year ago, 
when, after failing to clear up a case of subacute 
middle ear suppuration within a reasonable time by 
the usual conservative methods, the condition promptly 
cleared up after a submucous resection of the septum 
performed by another physician to whom the patient 
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had gone. Embarrassing as it is to confess it, the 
case is cited because of the lesson it teaches. 

A common cause for delayed recovery in acute 
middle ear suppuration is to be found in the so-called 
chronic infections, tuberculosis and s)rphilis, especially 
the former. A large percentage of the persistent cases 
of acute suppuration in infancy are tuberculous, when 
we frequently find the ear conditions associated with 
enlarged cervical lymphatics. In some of these cases 
the ear condition had its origin in a tuberculous infec- 
tion in the middle ear, perhaps masked by the mixed 
infection that usually follows the breaking down of 
tubercles. In other cases the primary condition in the 
ear was due to some other infection, the process never 
becoming tuberculous; however, the tuberculosis else- 
where in the body acts detrimentally to the health in 
general and prevents prompt healing of the suppura- 
tion in the ear. Early evidence of caries suggests a 
tuberculous process in the middle ear. 

In either event, care of the ear alone will generally 
fail to bring about a cure. The case should be treated 
as one of tuberculosis, along general lines, as in the 
case of tuberculosis in other parts. As is well known, 
the operative treatment of tuberculous ear conditions 
is prone to be followed by tuberculous meningitis, 
especially where the patient's general health is ignored. 

Concerning syphilis of the middle ear much less is 
known and fortunately the condition is rare, but the 
same remarks apply in a general way to this process 
as to tuberculosis. Diabetes is prone to delay healing 
in acute middle ear suppuration if it does not actually 
contribute largely to its etiology. It should be sus- 
pected in all patients over 40 years of age when there 
is delayed recovery of suppurative processes generally, 
including those in the ear. Sequestration of the laby- 
rinth as a whole or in part calls for a careful urinary 
examination for sugar and acetone. To treat suc- 
cessfully the ear condition attention must be given 
primarily to the diabetes. 
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It is needless to cite all the conditions that may con- 
tribute to chronicity in acute middle ear suppuration ; 
suffice it to say that any disease of the kidneys, heart, 
lungs, gastro-intestinal tract or elsewhere which tends 
to depreciate the patient's health and vitality tends 
also to prolong acute middle ear suppuration and make 
it chronic; while any form of treatment directed 
toward the correction of these organic conditions con- 
tributes to the healing of the middle ear suppuration. 
Lack of vitality may exist from known causes, 
including some of those already mentioned; besides 
lack of proper hygiene, improper clothing, insufficient 
nourishment, etc.; furthermore, lack of vitality may 
result from unknown causes often inherited, general 
weakness due to lack of care of the mother, alcoholism 
in the parents, etc. The child need not be puny as an 
evidence of lack of vitality, for on the contrary it is 
sometimes fat, however, a flabby fat. Lack of vitality 
is also found in the feebly old. 

Lack of vitality manifests itself in two ways. First, 
by the lack of reaction to disease, the case showing 
asthenic from the start. There is but slight general 
reaction, shown by the relative lack of fever and 
scarcity of symptoms. There is but slight local reac- 
tion; the swelling of the parts is but moderate and 
the pain insignificant; while the patient's wants are 
few. Nevertheless he looks sick and is sick. The ten- 
dency is for the infection to spread rapidly; it does 
not become circumscribed by the normal process of 
lymphocytosis. 

Another manifestation of lack of vitality is evi- 
denced by the manner, or rather lack of manner, in 
which the patient responds to treatment. Remedies 
aimed at stimulating the patient generally or the parts 
locally fail to do so, but more often have the opposite 
effect, when the prognosis becomes bad indeed. 

Complications by way of extension of the suppu- 
rative process to neighboring parts may be a cause for 
delayed recovery in acute middle ear suppuration. 
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The most frequent extension is to the mastoid cells, 
with resulting mastoid abscess ; less frequently to the 
internal ear, the lateral sinus, the dura and other mem- 
branes of the brain and the brain itself. It would take 
entirely too much time to discuss these various condi- 
tions in a limited paper. Nevertheless, they are impor- 
tant factors that deserve careful consideration and 
study, and should be borne in mind, if not anticipated, 
in all cases of delayed recovery. This calls for a 
searching examination, suggested in the earlier part of 
the paper, for by it alone are we enabled to approxi- 
mate an exact diagnosis in the full sense of the term. 

It may be well to mention the fact that none of the 
complications arise suddenly, even in those cases in 
which they appear to, for on the contrary we generally 
find prodromal symptoms of longer or shorter dura- 
tion. These prodromal symptoms are generally due to 
a serous form of inflammation due to the action of 
bacterial toxins that filter through the bony partition 
that separates the infected area from that which is 
threatened. For the alert diagnostician, therefore, 
sufficient time is generally allowed to intercept the 
more dangerous suppurative form of inflammation. 

Susceptibility to a particular organism, lack of 
immunity or failure to generate proper immune bodies 
in sufficient quantities may be a cause of chronic 
middle ear suppuration. Theoretically the vaccine 
treatment should be ideal for this condition. In behalf 
of this treatment a great deal was promised a few 
years ago. I almost hesitate to confess what little 
service the treatment has been to me. I tried it early 
and carefully and over a long period, and was encour- 
aged at first, thinking I had at last found a panacea; 
but later disappointment came and the disappointments 
were repeated. Autogenous vaccines were used when 
the time and circumstances permitted; when they 
were not used the stock preparations were. When the 
results were apparently most brilliant with the vaccines 
the conditions were favorable and the same results 
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were duplicated in other cases in which vaccines had 
not been used. In the most trying cases the vaccines 
failed me as did other methods. There is a field for 
vaccines, but it is a limited one. I have not given up 
their use, in spite of my many failures to obtain 
results with them. If the preparation of the vaccines 
is all right, failure to obtain results would seem to 
show that we are not on the right track, and the cause 
of the chronicity must be sought in some other factors 
previously referred to. 

My effort has been merely to outline some of the 
causes of delayed recovery in acute middle ear sup- 
puration, the prompt cure of which would mean the 
prevention of chronic middle ear suppuration. 
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Chronic suppurative otitis media is rather easily 
cured in a large number of cases if proper methods are 
adopted, but it is exceedingly difficult to obtain men 
with sufficient self-abnegation, one might say, to carry 
them out. I refer here especially to our public clinics, 
in which we find that assistants do not give the atten- 
tion to nonoperative treatment of chronic suppurative 
otitis media that they should. Such work is regarded 
as an uninteresting grind; hence the tendency is all 
toward hastening these cases to the operating table. 

The proper treatment depends on the location of 
the area of the middle ear involved, that is, whether 
the disease is more or less located in the tube, the 
cavum or the mastoid portion of the middle ear; on 
the stratum that is involved, that is, whether it is 
relatively superficial, the epithelial structures being 
most affected, or the tissue under the epithelium, or 
whether it is the periosteal layer and bone. You know 
the mucoperiosteum, as its name would indicate, serves 
two purposes, as a mucous membrane and as a perios- 
tetun, the bone beneath deriving its nutrition imme- 
diately from the mucoperiosteum. The treatment also 
depends on the character of the pathologic process, 
that is, whether it is merely a pus-producing micro- 
organism, being a streptococcus, staphylococcus, or 
one of the various forms of diplococci, whether it 
occurs as the result of diphtheria or scarlet fever, or 
of tuberculosis or syphilis. 
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Tubal disease is very rarely purulent. Large quan- 
tities are blown out with the catheter. Purulency in 
a discharge from the ear means, as a rule, disease of 
the bone. When the discharge from the tube is puru- 
lent, it indicates involvement of the tubal cells, a 
series quite separate from the mastoid system, and 
calls for operative intervention; obviously, not the 
so-called radical operation, but one outside the scope 
of this paper to describe. The mucus or purulent 
mucus comes invariably from the tissues above the 
periosteal layer of the mucoperiosteum. The mucus 
from the cavum is exceedingly scant, the moisture here 
being secreted by the surface epithelium ; there is little 
or no glandular tissue in the cavum. In the tube these 
structures are quite evident, being more abundant at 
the pharyngeal opening and decreasing as the isthmus 
is approached, where it is absent, and again gradually 
increasing toward the caval opening. The perfora- 
tions in the tympanic membrane from tubal disease are 
situated in the anterior portion of the pars tensa prac- 
tically always. They are usually large in chronic 
cases, but may be small. They are central and never 
marginal in uncomplicated tubal disease, that is, an 
area of tympanic membrane intervenes between the 
perforation and the annulus. In centrifuging this dis- 
charge we find no evidence of bone cells or bone chips. 
This discharge may be quite abundant, may be quite 
fluid, is usually stringy and tenacious, but not purulent. 
This discharge may continue a long time, for years, 
more or less, with exacerbations occasionally, dimin- 
ishing to a point at which the patient scarcely notices 
the discharge, or completely ceasing for a time. But 
it is chronic and continuous in many cases. The treat- 
ment should be directed to the tube. These are the 
cases that depend for their continuance on pathologic 
conditions outside of the aural structures per se. This 
has been sufficiently brought out in preceding papers. 
Besides removing the associated pathologic conditions 
in the nose and postnasal space, we should get rid of 
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the hyperplastic tissue in the tube itself. This may be 
done by application to the tube by means of the eusta- 
chian catheter, applicator, Weber-Liel catheter or 
syringe. Schwartze long ago recommended that in 
such cases the tube be syringed out. This can be done 
through a catheter, the irrigating fluid coming through 
the perforations of the tympanic membrane. We 
should, therefore, be careful in these cases to have a 
large perforation, a perforation of proper size made 
by the condition or artificially by surgical enlargement. 
The irrigating fluid we use for this purpose should be 
nonirritating. A normal salt solution is ideal. Nitrate 
of silver may be applied in these cases. A small wire, 
preferably not silver wire, one strand being wound 
about another, makes a very cheap and efficacious 
applicator for this purpose. A small piece of cotton 
is wound on the end and this is immersed in the nitrate 
of silver solution, and carried to the cavum. In such 
operations the hard rubber catheter should be 
employed. One should begin with a low percentage, 
2.5 per cent., and increase, according to the resistance 
of the patient, to 10 per cent. This should be carried 
through the isthmus to the caval opening of the tube. 
We may apply the medicament to the tube by means 
of a syringe fitted into the catheter, but this method 
is less effective. 

In a majority of cases, when uncomplicated by 
diabetes, syphilis, etc., or when the tubal cells are not 
involved, this will bring such a discharge to a close. 
In case, however, these patients do not recover, then 
the question comes up whether ossiculectomy is per- 
missible, or whether we should take away a large 
portion of the t)mipanic membrane, establish a perma- 
nent opening by way of the external auditory canal, 
and by some method endeavor to seal up the eusta- 
chian tube and destroy the tubal cells. 

Now we come to inflammations of the cavum. For 
descriptive purposes anatomists have divided the 
middle ear into the tube, the cavum and the mastoid 
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cells. As regards the pathology, these divisions do 
not hold. They are artificial, in other words. The 
middle ear begins with the pharyngeal opening of the 
eustachian tube and ends with the most remote pneu- 
matic space of the mastoid, all being covered by a 
membrane of unbroken continuity. We may have these 
so-called superficial inflammations that do not involve 
the bone, but the covering of the bone, extending from 
the tube to the cavum, and even the mastoid cells 
themselves. It is a rarity to find either an acute or 
chronic inflammation limiting itself to any one division 
of the middle ear. It is in the epitympanic space that 
we behold the anatomic conditions which tend to per- 
petuate even simple inflammation, because of insuffi- 
cient drainage conditions. I refer to those inntmierable 
little pockets in the epitympanic space formed by the 
various ligaments that attach the malleus and incus 
to the surroundings, all covered with mucosa. For a 
long time undrained, infectious material causes the 
mucosa to take on the usual inflammatory changes, 
causing a discharge which resembles that from pure 
tubal disease. In a large majority of these cases the 
perforations will be anterior or posterior to the manu- 
brium, and in the pars tensa. 

How are we to get at these little pockets? The 
best way is by irrigation through the eustachian tube 
and through the opening in the pars tensa. This can 
be done by means of the epitympanic cannula. It can 
be done through the tube itself by the Weber-Liel 
catheter, a catheter made of woven silk, which is intro- 
duced through the eustachian catheter to the cavum, 
or to the isthmus, and the fluid forced in through the 
epitympanic space by means of a syringe. I do not 
hesitate to do this. I believe in these chronic cases 
the danger of forcing infectious material into the 
antrum is more or less, preferably more, fallacious. 

Here comes in the use of the boric acid and the dry 
gauze drain. There was a war preceding the present 
war in Europe by some years, between the various 
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camps in Germany, Munich and Halle being the 
respective citadels, and it became almost as deadly as 
the present conflict, one camp standing for the irri- 
gation of the ear and battling against the dry method, 
the other upholding the standard of the dry and bit- 
terly militating against the wet method. Now we all 
know that irrigation has its place. It has its place to 
remove debris, to remove secretions. But we should 
be very careful how much we irrigate the ears in 
chronic otitis media suppurativa. There is no doubt 
that there are cases in which injudicious irrigation 
only perpetuates the discharge ; but when we find that 
this is true, all we have to do it to use either a boric 
acid pack or a dry gauze drain. The dry gauze drain 
that I prefer is one made from xeroform gauze, one- 
half inch wide, packed against the perforation in the 
tympanic membrane, not pressing it, but in contact 
with it, and changed as often as this drain becomes 
moist. Or the boric acid will produce results in cases 
in which the dry gauze drain will not, and this is espe- 
cially so in cases in which the promontory of the 
cavum is largely exposed, in which perhaps the 
malleus handle has become necrotic and disappeared, 
and in which the mucoperiosteum of the promontory 
is granular. In these cases, if the dry gauze drain does 
not produce dryness or a decrease of secretions, the 
head is bent to one side and the whole external audi- 
tory canal is tamped with boracic acid. This can be 
done, of course, only in cases in which the perfora- 
tion in the tympanic membrane is large. 

Granulation tissue in the cavum, projecting as a 
polyp through a perforation above or below the short 
process of the malleus or covering the promontory as 
a sodden mass, means that profound changes in the 
circulation of the mucoperiosteum have taken place, 
and that therefore the bone beneath has become more 
or less involved. This should be removed by snare or 
cautery (chromic acid, iron perchlorid, trichloracetic 
acid), with proper precautions. Alcohol, with or 
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without salicylic acid or boric acid, is a most useful 
application in this class of cases, as well as in small 
cholesteatomas of Prussak's space. 

Now we come to the cases in which the mastoid is 
involved, and these are cases in which the bone must 
be taken into consideration. Here we may have per- 
forations in the pars tensa, or most frequently in 
Shrapnell's membrane; these are usually situated at 
the periphery of the tympanic membrane. These are 
usually cases of cholesteatoma produced by the over- 
growing of the epithelium from the auditory canal 
into the epitympanic space, which causes pressure, and 
this pressure causes destruction of the bone within the 
antrum and mastoid. This is not a condition which 
necessarily demands operation. It is our duty to 
ascertain the extent of the disease. I have cured 
numerous cases of this kind, when small and not too 
old, by the use of the epitympanic cannula and alcohol. 
This epitympanic cannula is inserted through the per- 
foration of the epitympanic space, or in case there is 
a fistula, posterior or anterior, and that is washed out, 
and frequently I wash out large masses of cholestea- 
toma. After this I either pack with boracic acid or dry 
gauze. 

How do we know the mastoid is involved ? By the 
history of the patient, as to whether there have been 
symptoms of spontaneous pain or tenderness on pres- 
sure, of swelling back of the mastoid at the beginning 
of the otitis media; as to whether the discharge pro- 
duced is purulent; as to whether the perforation is 
situated in the pars tensa or pars flaccida; by the 
skiagraph ; by the recovery of cholesteatomatous tissue 
from the washings; by the presence of cholesterin 
crystals and bone plaques in the centrifugalized pus; 
by the presence of symptoms indicating meningeal or 
labyrinthine irritation. Certain groupings of these 
symptoms indicate radical operative procedures, but 
this subject cannot be even touched on in this paper. 
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I have just two more points: first, as to suction. 
That has been tried a great deal. Personally, I have 
seen very little good come from it. I do not believe, 
however, that it does harm or that it may be danger- 
ous. It should certainly be tried if any one would like 
to try it. In one sphere it is especially useful, and that 
is in diagnosis as to the region whence comes the pus. 

Second, as to vaccines: I have seen only one kind 
of case of chronic suppurative inilanmiation in the 
middle ear benefited by vaccines, and that was a case 
in which the epitympanic space was involved, charac- 
terized by a considerable discharge of mucus, and here 
we have found in two cases a pure culture, in one 
staphylococcus and in the other staphylococcus was 
greatly in excess of the other kinds of bacteria. Here 
the autogenous vaccine produced a cure in a little over 
two weeks in one patient who had been under treat- 
ment for as many months. 

22 East Washington Street. 
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The end-results of treatment naturally fall under 
two heads, namely, the nonoperative and the operative. 

In nonoperative cases the results depend much on 
the correctness of the diagnosis. In any case that is, 
in fact, a nonoperative one, the end-result should 
always be a cure of the discharge and improvement of 
function, provided the cause of the aural discharge 
is not a constitutional one, such as syphilis or tuber- 
culosis, and there is no labyrinthic involvement pres- 
ent. Many cases that are properly classified as non- 
operative in so far as concerns the ear are, neverthe- 
less, operative in the sense that the environment of 
the ear is bad, so bad indeed that operative measures 
for the improvement of nasal breathing are necessary. 
In such as these the end-results of treatment depend 
much on surgical means for the removal of infectious 
foci of the nose, nasopharynx or pharynx. 

We may, therefore, dismiss the nonsurgical aural 
cases with the statement that when assured that any 
given one is actually in the nonsurgical class, cure 
should in the vast majority of cases be expected, and 
the hearing power should usually be improved. 

The end-results of the surgical treatment of chronic 
suppurative otitis media depend on many things. 

1. The age of the patient: This, in my own expe- 
rience, has had little to do with the outcome of sur- 
gical treatment, further than that the radical measures 
necessary to cure are somewhat more difficult in chil- 
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dren than in adults, and the after-treatment usually 
can not be so thorough with crying children as with 
older patients. However, in cases of children in whom 
the aural disease or its treatment are not modified in 
any way by the conditions I shall shortly mention, I 
have foimd the end-results satisfactory in a high per- 
centage of cases. 

2. The condition of the nose, nasopharynx and 
pharynx : The end-results of surgical measures for the 
cure of chronic otorrhea are often failures to a great 
extent if the diseased environment of the ear is not 
corrected. This fact is now generally accepted, I 
believe, by aural surgeons, for if, as believed, the nasal 
and nasopharyngeal diseases were the chief predispos- 
ing factor in the causation of the chronic aural affec- 
tion, then cure of the aural disease must be unlikely 
so long as the diseased environment remains. Qinical 
experience in the treatment of chronic running ears 
bears out entirely the correctness of this belief. 

3. The nature and violence of the original aural 
infection: These probably more than any other fac- 
tors determine the end results of surgical treatment. 
If the bacteria of invasion were violent of action, as 
is usually the case in the infectious diseases of child- 
hood or in the severe epidemics of grip and as a 
result serious invasion of the osseous walls of the 
drum cavity or of the deeper portions of the adjacent 
mastoid or petrous parts of the temporal bone 
occurred, the nature of the final outcome may be in 
doubt; however, the end-result of surgical treatment 
will even then usually be a cure, but may possibly be 
only a partial cure and sometimes is a failure. While 
of course the proportion of cures, partial cures and 
failures depends much on the conditions present in the 
patient, as set forth in the points of argument to fol- 
low, much depends on the skill of the surgeon at the 
time of the operation, and on his energy in following 
the case personally a sufficiently long time afterward. 
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4. The presence of complications at the time sur- 
gical measures are attempted : The end-results of sur- 
gical treatment of chronic aural affections, when com- 
plicated by extension of the infective processes to the 
labyrinth, meninges or lateral sinus, furnish a brilliant 
example of the progress and efficiency of aural surgery. 
The end-result of course here depends very much on 
early diagnosis, since success in this class of surgery 
goes hand in hand with prompt diagnosis, which alone 
gives the surgeon his essential opportunity. Increased 
knowledge on the part of the internist concerning the 
possibilities that may arise from a chronic aural dis- 
charge and the greatly increased facilities to early 
diagnosis of aural complications now at hand, when 
taken together with a better surgical knowledge on the 
part of the aurist than ever before existed, furnish 
the reason for the many brilliant cures that have been 
reported as a result of surgical measures for the relief 
of brain abscess and sinus thrombosis. About 50 per 
cent, of these patients are now cured, whereas for- 
merly 1 per cent, was regarded high. The present per- 
centage of cure will no doubt be raised when internists 
and others have greater solicitude for those patients 
who have chronic aural discharge. Earlier diagnosis 
in a larger percentage of cases will then be made, and 
of course earlier operative opportunities will be pre- 
sented. 

The weakest spot in surgical otology today is the 
end-result of meningitis, especially leptomeningitis, as 
a complication of suppurative otitis media, since prac- 
tically all patients now die, whether operated on or not. 
Some encouragement has been offered from operative 
methods and subdural drainage, especially by Crockett, 
who recently reported three cases of cure from tlys 
plan ; but the majority of operators have not reported 
anything but failure. The chief end-result at present, 
in so far as concerns meningitis, is prevention, and 
there can be no doubt but that all who operate for 
chronic suppurative otitis media according to the mgst 
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approved technic frequently prevent this dangerous 
intracranial complication; hence it is evident that the 
end-results from treatment, especially the curative 
end-results, often depend on : 

5. The period of the disease in which the operative 
attempt to cure is made : Largely, no doubt due to the 
facts that a chronic aural discharge is not often painful, 
and to the tradition that it may be helpful to the sys- 
tem, operative measures are not considered by the 
patient until danger signals have arisen which are 
clearly evident to the experienced aurist. The nature 
of the end-results are often reversed by the delay, for 
results prove that radical mastoid surgery performed 
for the cure of a running ear, if done at a selected 
time, and before there is present any extension to some 
vital center, is among the safest surgical procedures, 
and also that when performed by those especially 
trained and experienced in this class of surgery, the 
cure of this discharge should be expected in the vast 
majority of such cases. The end-results at present 
are therefore, not so good as they should be. The 
fault lies with both the physician and patient. The 
physician who should know the dangers resulting from 
delay should reeducate the public concerning the actual 
dangers due to prolonged aural suppuration. Con- 
siderable knowledge about discharging ears existed 
centuries before disease of the appendix was known, 
yet today both physician and laity know vastly more 
of the diseases and dangers lurking about the appendix 
than about the equally common and equally dangerous 
chronic suppuration of the middle ear. The only con- 
clusion one can draw is that the abdominal surgeon 
has gone to greater pains to enlighten the public than 
has the otologist. 

6. The physical condition of the patient: No argu- 
ment is needed to prove that the end-result from the 
surgical treatment of chronic otorrhea depends much 
on the physical condition of the patient. Conditions 
of ill health may be due to bad environment, overwork. 
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undernourishment, chronic malaria, septic states due 
to the ear itself, or other foci of infection. Most of 
these and others can usually be sufficiently overcome, 
in preliminary treatment, to insure a satisfactory end- 
result. Likewise, when syphilitic, the condition of the 
patient may be so cleared that satisfactory aural treat- 
ment may be instituted. Unfortunately, however, 
tuberculosis, either general or local, is often present in 
these cases, and the outcome usually is failure to cure. 

7. The skill and judgment of the operator: While 
of course these attributes are necessary to the success 
of any class of surgery, they are especially essential 
in the performance of the bone surgery necessary to 
the cure of necrosing osseous tissue which lies in the 
midst of important and somewhat dangerous struc- 
tures, the semicircular canals, facial nerve, lateral sinus 
and brain coverings. Overoperating incurs great risk 
of injury to one or more of these structures, while 
timidity on the part of the surgeon is pretty certain 
to result in failure to cure, because of failure to 
remove all the disease. 

The nature of the end-result, whether cure or 
failure, frequently depends on the efficiency of the 
after-treatment of the patient following surgical 
means of cure. The most satisfactory end-results are 
secured when the surgeon who operates gives personal 
attention to the after-care until the wound is der- 
matized, and healing is assured. Failure is a not infre- 
quent termination in patients, even though thoroughly 
well operated on, if afterward they are assigned to 
the care of physicians not especially trained in the 
management of this class of surgery. I have the per- 
sonal feeling that my work is only well begun when a 
radical mastoid operation is performed and that it is 
quite as much a duty to note the entire after-progress 
as to operate. 

The nature of the end-result often depends much on 
the patient himself, for sometimes as soon as he is 
able to leave the hospital, and when the external 
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wound is healed, he acts on the belief that all has been 
done in the way of treatment that should be done, and 
therefore neglects to return for further observation or 
necessary care. I have seen many examples of total 
failure due to such neglect following the most skilful 
operations. On the other hand, I have observed many 
successful endings in cases that, during the first few 
weeks or even months following operative measures, 
were most unpromising, the final cure being obtained, 
I believe, by persistent, well-directed after-attention. 
While the foregoing points determine in large measure 
the end-results of treatment, the results themselves 
may be considered. 

As to the effect on the hearing: This, in the bona 
fide nonsurgical cases in which there is no labyrinthic 
involvement, is usually favorable, since there is fre- 
quently much improvement in function and seldom 
actual loss above that already present. Following sur- 
gical treatment, especially following the radical mas- 
toid operation, there has been, in my experience, usu- 
ally a retention of the same degree of hearing as 
before the operation. Occasionally I have observed 
some loss of function, and I think quite as often there 
has been slight gain. Great improvement of function 
should not be expected as an end-result of surgical 
treatment. The prime object of such treatment is to 
conserve life, and improvement of hearing should 
usually not be promised. I am aware that a few 
American aurists make claim of almost invariable 
marked functional improvement following their own 
technic of operation, but I believe this claim is not 
made by the majority of aural surgeons. 

As to cure of the suppuration: In strictly nonsur- 
gical cases ultimate cure may be expected. In patients 
operated on in a more or less radical way ultimate 
cessation of the discharge and dermatization of the 
operation wound will follow in 90 per cent, of 
cases, provided the hospital facilities are modern in 
every respect, the surgeon is well experienced, and the 
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after-care of the wound is given by one skilled in the 
healing of this class of wounds. This estimate is, of 
course, exclusive of tubercular cases. 

As to the mortality of the patient : Nonsurgical aural 
discharge, while it remains nonsurgical in its nature, 
probably never ends disastrously to the patient. When 
bone necrosis occurs, and when the case is therefore a 
surgical one, danger to the life of the patient is pres- 
ent in each case and at all periods of the progress of 
the disease. Proper surgical treatment does not add 
to that danger, but on the contrary is the best-known 
means of avoiding a fatal result. Radical surgery of 
the temporal bone, performed for the purpose of cur- 
ing chronic aural discharge, is of itself remarkably free 
from danger to life. In a record of about 300 radical 
mastoid operations I do not recall death in a single 
instance that could be attributed to the operation. The 
real danger to life arises in neglected cases of chronic 
aural discharge, when the disease has already 
approached or actually attacked some vital spot. The 
radical mastoid operation may therefore be regarded 
as especially free from danger to life in all cases in 
which it is employed before the meninges or sigmoid 
sinus has been attacked by the aural suppuration. 

Any discussion of the end-results of treatment of 
chronic aural suppuration would not be complete with- 
out mention of the fact that rarely the dura is uncov- 
ered accidentally during operative procedures, the sinus 
may be lacerated and the facial nerve may be exposed 
or severed. Accidental exposure of the dura or pene- 
tration of the sigmoid sinus are of little or no conse- 
quence if the wound is left clean and the accidental 
injuries are properly dressed and managed. Injury 
to the facial nerve is of course a serious accident, and 
one much regretted, but it should always be remem- 
bered that Nature, through the necrosing processes 
incident to the chronic otorrhea, produces many more 
facial palsies than does the experienced, careful 
surgeon-otologist. 
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ABSTRACT OF DISCUSSION 

ON PAPERS OF DRS. MACKENZIE, PIERCE AND BARNHILL 

Dr. Francis P. Emerson, Boston: Whether we have a 
chronic suppurative middle ear or an acute suppurative 
middle ear, the first essential is drainage through the mem- 
brani tympani, drainage which implies a sufficient opening, 
with the removal of granulations or anything that blocks the 
free flow of pus. After that has been established certain 
primary conditions of the eustachian tube, dwelt on by Drs. 
Pierce and Mackenzie, will have to be considered. They are 
fundamental. In a rational consideration of this subject we 
must have in mind some conception of the way in which this 
infection becomes chronic, and the methods which would be 
employed to clear it up. One of the very early conditions is 
that connected with imperfect ventilation of the nasal 
pharynx, which is caused by the septum. With a badly 
deflected septum there is either a compensatory hypertrophy 
of the middle or inferior turbinal. This is followed by an 
increased function and hypertrophy. The hypertrophy causes 
imperfect ventilation and imperfect drainage. This latter is 
followed by a low grade infection which is constant and 
persistent and a source of reinfection of the eustachian tube. 
A little later comes a more virulent infection, and this is 
followed by sinusitis. Any preventive measure must take 
into consideration all of these factors — ^ventilation, drainage, 
reinfection. In certain cases of mastoiditis in children it is 
impossible to heal that mastoid until we remove the adenoids. 
The primary cause of this middle ear trouble was an acute 
infection in the nasopharvnx, and because the connection is 
not more evident when tnese cases come to us as chronic 
cases does not imply that the primary focus is not still 
active. Any conservative treatment must take into con- 
sideration die remedying of these conditions which cause 
reinfection. These infections that have there focus in the 
sinuses extend to the epipharynx, to the eustachian tube, and 
later to the middle ear, so that a conservative treatment of 
the middle ear suppuration implies straightening of the 
septum and trimming the turbinals. You must also cure the 
epipharyngitis, which is often a very active cause in keeping 
up an irritation in the tube. 

Another point is that the eustachian tube on the side of 
the middle ear which is most involved, is always the one 
most open. If you catheterize the eustachian tube you will 
find that to a certain extent it has lost its power of con- 
traction and that the condition is often made worse by auto- 
inflation by the patients themselves. 

After you have relieved the primary foci and the resulting 
infection, and established drainage of the middle ear, many 
patients will get well without further treatment. All the 
other measures that are applied directly to the middle ear 
come in as a part of the secondary treatment. 
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Dr. W. Eugene Dixon, Oklahoma City: I was very much 
interested in Dr. Pierce's remarks on otitis media, especially 
on the tubal treatment, but I wonder how many here find 
difficulty in using the No. 1 wire with cotton on the end 
passed through the catheter as a guide into the eustachian 
tube. I cannot get through the isthmus of the tube as easily 
as the doctor says he can. I want to present a technic for 
passing cotton wound applicators, bougies, electrodes or 
syringes, into the eustachian tube by the direct method with- 
out using the catheter as a guide. Wind the cotton very 
thinly, but securely, around the applicator from the tip to 
one-half inch above the bend. Dip it into cocain, to cocainize 
the mucous membrane. Into one nostril pass the Holmes 
naso-pharyngoscope. Adjust it so that the upper one half of 
the mouth of the tube is in plain view. Into the other nostril 
pass the cotton wound applicator in such a way that the tip 
of the applicator is on tiie floor of the nose. Looking into 
the scope you can see it as it emerges into the nasopharynx. 
Carry it outward, and backward into the mouth of the tube 
in a vertical direction, and remembering the anatomy places 
the tip on or near the floor of the tube, rotate the applicator 
or syringe tip outward, upward and backward, all the time 
keeping the instrument after its rotation in the upper part of 
the tube, or between the anterior and posterior plates of the 
upper portion. It is very easily done. 

Dr. Cullen F. Welty, San Francisco : Dr. Pierce said that 
chronic suppuration of the middle ear is easily treated and 
that a cure results in a majority of cases — if the proper treat- 
ment is given. This is a most remarkable statement coming 
from a man so prominent. I have tried for weeks and months 
to do the various procedures that have been described, with 
little or no results. Patients come back in two or three 
weeks or months with a discharge from the ear again. The 
number of cases cured by treatment as number cured by 
operative procedures, is almost infinitesimal. Dr. Pierce also 
says that he cures cholesteatoma by irrigating the middle 
ear, which is absolutely ridiculous. It cannot be done as he 
well knows. 

He also states that if there is mastoid involvement; 
these cases are not so likely to get well. How do you know 
whether there is mastoid involvement? He says: If there 
has been pain or tenderness back of the ear. I challenge 
anybody who makes such a statement as that. People may 
know whether they have had pain or tenderness back of the 
ear, but you cannot say there is mastoid involvement because 
of any such symptoms as the pain and tenderness may be 
produced by tooth root abscess — imbedded teeth or a buried 
tonsil. I have had to contend with all these and many more. 
I wish to say furthermore, that in the radical mastoid opera- 
tion a large percentage— 90 per cent.— of the cases have large 
lesions within the mastoid cells, lesions that could be seen at 
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from 10 to IS feet If wc are confronted with such state- 
ments as Dr. Pierce has made, somebody must have the 
courage of his convictions and get up and explain why this 
is not just as stated. Dr. Pierce speaks of tuberculosis — 
that these cases do not get well, so what is the use of operat- 
ing? The only treatment for a tubercular ear is to operate 
thoroughly, and if you operate thoroughly you will cure them. 
I have such cases on record. 

Dr. Emmett L. Jones, Cumberland, Md. : For many years 
I have treated my cases by a method which is very simple. 
I described it two years ago. I believe all ear infections 
originate in or travel through the rhinopharynx, and if we 
are to treat them successfully we must begin with the rhino- 
pharynx. If we do that we will have nearly 100 cures in 100 
cases. With this method the hearing is always restored, the 
perforations heal, the discharge ceases, and there are no 
mastoid ssrmptoms. Cases which have had several days 
purulent mastoid ssrmptoms according to all accepted stand- 
ards, following this treatment get well, and even some chronic 
cases get well. The basis of the treatment is the daily 
application to the rhinopharynx of a strong solution of 
phenol, tincture of iodin and glycerin, from which you 
have the reaction of a bad sore throat. Then in acute cases 
I dip the tip of a tampon in a solution of epinephrin in 
anilin oil, 1 to 1,000, with 10 per cent, of cocain added, and 
apply that frequently to the drum membrane. In a few 
hours the pain eases, the discharge soon amounts to nothing, 
and the trouble in the mastoid gets well, and there is abso- 
lute restoration of hearing. 

Dr. J. HoLiNGER, Chicago: The main part of Dr. Beck's 
paper is his pathology. Pathology of chronic suppuration of 
the middle-ear has not been given, and therefore we will not 
and cannot come to an agreement on how to treat it. If we 
have a carefully worked out pathology, the indications will 
become evident, and then we might agree; but this way we 
cannot 

Dr. a. E. Prince, Springfield, 111.: I want to direct atten- 
tion to a simple method of securing a partial vacuum in 
cases of incipient mastoiditis. Every acute inflammation of 
the middle-ear should be considered in its relation to the 
antrum and mastoid cells which are usually involved. The 
establishment of a partial vacuum in a large pet-centage of 
acute cases, and in some subsequent cases, will prevent the 
extension of the disease and bring about a cure. Dr. Baum 
carried through a series of cases which were recommended 
for mastoid operation, by the use of Beer's vacuum method, 
and cured 80 per cent without an operation. The method I 
recommend is much simpler. It consists of instructing a 
mother or nurse to use the flaring end of a soft catheter 
which is selected to fit the external meatus. By sucking with 
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the mouth at frequent intervals the patient is relieved, and 
the disease is prevented from extending to the deeper cells; 
an operation is avoided in a considerable number of cases. 
If the patient be mature he can do this himself. He will 
know when it hurts and avoid excessive suction. This is 
applicable after every paracentesis and every spontaneous 
rupture of the drum membrane. It does not apply to cases of 
chronic suppuration, but to recent cases. 

De. Oliver Tydings, Chicago: The causes which brought 
into existence suppurative otitis media, if left uncorrected, 
are sufficient to keep it going to the end of time. I wish to 
endorse the tube introduced by Dr. Prince. I have used that 
treatment for a number of years. It was not original with 
me; I do not know where it came from. I am sorry to dis- 
agree with Dr. Pierce on cholesteatoma. I believe that 
cholesteatoma has a separate and distinct etiology — ^and this 
in spite of no less an authority than Politzer. My own 
experience is at variance with his, and proves conclusively to 
my mind that it is due to a separate and distinct entity from 
the cause of suppurative otitis media, and must be treated by 
separate and distinct methods of treatment. I have used 
the same catheter Dr. Pierce used; I have washed out 
the t3rmpanic cavity until I was tired and the patient's 
endurance exhausted — and although I have not reached the 
degree of efficiency in the use of the catheter that Dr. Pierce 
has — and while I was doing that work patiently, and some- 
times had an erosion of the semicircular canal with the 
resulting disturbance of equilibrium, showing that with all 
my washing, I still got enough accumulation there to appall 
me, so I quit washing out and I have not washed an ear 
for this malady for some time. The only thing I do or 
advise for cholesteatoma is to operate, and the sooner done 
the better. In regard to vaccines: I have found them useful 
in some cases and have gotten some very beautiful results 
with the mixed vaccine. 

Dr. Harry B. Harris, Da3rton, Ohio: It strikes me that 
Dr. Dixon's applicators are too stiff to pass through the 
eustachian tube without doing injury. The applicators I am 
using and have used in several hundreds of cases are those 
of Dr. Yankauer. I do not recall any case where I was 
imable to pass the applicator through the isthmus and make 
my application as desired. These applicators are made of 
very delicate wire, bent back and twisted on itself which 
makes it double, leaving a very small loop at the end where 
the cotton is applied. It is impossible for the cotton to come 
off of this end if properly put on, and the applicators are so 
flexible that they easily mold themselves to die shape of the 
tube without undue force. 

Dr. W. Eugene Dixon, Oklahoma City: I have been using 
these applicators since 1910, and never once in that length of 
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time has the cotton come oflF. The cotton is wound not only 
on the end, but clear back of the bend and therefore it is 
always in sight. If it did come off all you would have to do 
would be to pull it out with a pair of forceps through the 
nose, as the bend of the instrument which is covered with 
cotton is not in the eustachian tube and therefore the cotton 
would be left hanging in the nasopharynx. The new appli- 
cators are threaded on the end for some distance which holds 
the cotton very securely, in fact so secure that it is very 
difficult to remove it after the use of the applicator. As far 
as injuring the tube is concerned, the cotton wound appli- 
cator can be passed just as gently as a catheter can be passed 
into the urethra. It is held in one hand and passed while 
with the other you hold the nasopharyngoscope, and see just 
what you are doing in every step of the operation. The sense 
of touch is acute and one can very readily develop a technic 
without doing harm. 

Dr. William S. Tomlin, Indianapolis: As to tuberculosis 
of the middle ear, having had some experience as consultant 
in the treatment of tuberculosis, for a sanatorium a consider- 
able number of these have come under my care. Of most 
importance in their treatment is the local application of 
tuberculin emulsion. We start usually with the dilution No. 
1 or No. 2, and gradually increase it. Our experience has 
been very favorable in the local treatment of these cases 
where the opening into the drum was sufficiently large to 
make a successful application. In some cases I have tried 
to introduce it through the eustachian tube, but that has not 
been successful when the opening into the drum was not 
large. These cases require especial attention when tuber- 
culosis develops in the throat Tubercular infection of the 
middle ear may be said to be almost always derived by way 
of the eustachian tube. I am also of the opinion that the 
primary causes which have influenced the development of 
infection of the middle ear must be removed if we expect 
them to recover with nonoperative treatment, and in many 
cases even with operative treatment the ear will continue 
moist, giving rise to recurrences, if you do not remove the 
cause. In some cases where I have not been able to find 
adenoids, teeth, infected tonsils or indications of the source 
of infection, the treatment of the lower end of the eustachian 
tube has brought about results. In these cases I have found 
the patients would state that they had noticed when attempt- 
ing to blow the nose in the ordinary way, without any extra- 
ordinary force, they would constantly hear the blowing of the 
air into the middle ear. 

Dr. Charles M. Robertson, Chicago: I have been waiting 
to hear some one raise the point of diagnosis of perforation 
of the tympanic membrane. In chronic suppuration of the 
middle ear if the discharge consists of mucus from the 
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eustachian tube, there is no use putting on suction; there is 
no use putting medicine in the ear, there is no use in lavage. 
If the patient wishes to clear the tube he can do it by blow- 
ing the air through from the pharynx. In case of suppurative 
disease of the ear per se, if the discharge is coming down 
from the attic, there is no use to wash by cannula as the case 
requires operative treatment. In regard to perforations, we 
divide them into innocent and dangerous. If it is a dangerous 
perforation there is no use in trying anything else but an 
operation. When the opening in the drum membrane is large 
anteriorly and of innocent type the case is usually tubal and 
the tube should be destroyed. With the perforation in 
Shrapnell's membrane, there is no use to expect results by 
topical treatment, the opening should be enlarged to promote 
drainage and if this is not sufficient to produce cessation of 
discharge the case should be operated on by a complete 
exenteration. I use the gauze treatment in the last part of 
a suppurative discharge in acute cases and it has done very 
well in suppurations of this type. In all of these chronic 
cases a radical mastoid operation should be performed. 

Dr. Clark W. Hawley, Chicago: I do not know how to 
treat suppurating ears. This man says do this, and that one 
says do that. I say it depends on the symptoms in each case. 
In acute suppurating ears do not use water. I use absolutely 
no water; I have not washed a suppurating ear for twenty 
years. I simply put a piece of cotton on a small toothpick 
and pass that into the ear tmtil I get it clean. 

Dr. George W. Mackenzie, Philadelphia: We should 
anticipate complications before they arise. In the first place, 
any acute middle ear suppuration which endures for more 
than six weeks is complicated. There is something that is 
delaying recovery, and it is for us with what knowledge we 
possess of the pathology of middle ear suppuration to deter- 
mine what is at fault and whether there is a single factor or 
multiple factors. By a thorough examination one is often 
made aware of complications before the patient complains of 
symptoms suggesting them. Nine or ten years ago I exam- 
ined a series of 117 cases of cholesteatoma. They were 
examined before operation and a diagnosis of cholesteatoma 
was made in every case by a microscopic examination of the 
washings from the ears. The results of these examinations 
were published. The secretion of little, flaky particles that 
come out of the ear when washed, is put under the microscope 
in its natural state and examined for micro-organisms and 
crystals. The crystals are rhomboidal in shape, many with a 
comer broken off. When cholesterin crystals are found, the 
patient has a cholesteatoma. Out of 117 cases that were 
operated radically the operation substantiated the diagnosis 
made by the microscope prior to operation. Furthermore, 
there was not a single case of cholesteatoma that had not 
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one or more complications, which, I think, is the strongest 
argument in favor of operating all cases with cholesteatoma. 
We run too much risk by trusting to conservative methods. 
Dr. Norval H. Piekcb, Chicago: My brief remarks were 
for the purpose of calling attention to my views regarding 
chronic suppurative otitis media, and I endeavored to show 
that chronic suppurative otitis media is not a simple matter. 
It is not an entity. A discharge from the ear is only a symp- 
tom of a very complicated pathology involving a very com- 
plicated organ. I think I do as many radical mastoid opera- 
tions as any gentleman present I do not hesitate to do a 
radical mastoid operation. But I think that the man who on 
seeing a chronic discharge from the ear says that the only 
possible treatment for it is a radical mastoid operation is 
devoid of proper education or is a fanatic. I regard cho- 
lesteatoma as it involves the ear as a very dangerous con- 
dition, one that most frequently calls for proper radical 
treatment. I have cured cholesteatomatous conditions of the 
middle ear by other means than the radical operation, and 
have retained for the patient a sotmd conducting apparatus 
that has a very much better ftmction than the sound con- 
ducting apparatus of a patient who has been operated by the 
radical method after four or five years. I am not disparag- 
ing radical work. I am hoping that you will not regard the 
suppurative ear as an indication, and unequivocal indication, 
for radical work. Dr. Dixon drew attention to his appli- 
cators for the eustachian tube. The eustachian tube is not a 
straight tube; it is a tube that has more or less of an angle 
at the isthmus, and I cannot see how he can drive that 
straight inflexible staff up a tube that has an acute angle. 
That is the reason I use a very flexible silver applicator. 
There are tubes through which we cannot push even this 
very flexible applicator because of the acuteness of the tubal 
angle. Regarding the strictures of the tube. Schwartzen a 
very long time ago investigated on the dead body the fre- 
quency with which organic strictures of the tube occur, and 
his report was to the effect that in simple inflammatory con- 
ditions, strictures of the tube practically never occurred. 
They occur as the result of diphtheria, S3rphilis, and some 
other diseases, but then the strictures are situated at the 
pharyngeal end of the tube, and according to his report there 
was never a stricture at the isthmus. The reason men think 
the tube is very frequently the site of stricture is because the 
probe, or bougie, or applicator is arrested at the acute angle. 
I am sorry to think that any gentleman in this section would 
criticize a remark that I might make here as absurd and 
ridiculous. I have given this question of otology the best 
part of my life. I have tried to analyze cases, having ample 
opportunity and material to reach certain conclusions, and I 
say now, that if we do not treat these chronic suppurative 
inflammations in an intelligent manner, if we resort imme- 
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diately to the destructive — ^because it is destructive — radical 
procedure; if we do not attempt to bring about a cure in 
these cases that present no ssrmptoms of rapid advancement, 
of cerebral or other complications, then we are not doing 
our duty to our patients and are tmdoubtedly rendering our- 
selves liable to the very ignominious appellation of plain, 
ordinary, common or garden variety of butcher. 

Dr. John F. Babnhill, Indianapolis: Some remarks were 
made that it seems to me ought to be corrected. The ques- 
tion is the problem we must meet in the chronic discharging 
ear. Each patient is a problem. If the problem is a simple 
one, if, as Dr. Pierce has said, the whole trouble is in the 
eustachian tube, clearly the problem is one of the eustachian 
tube and not of a mastoid operation. If the trouble is in the 
environment of the ear, if there is a bad state of ventilation, 
if it is the epipharynx that is involved, then the problem 
should be attacked from that angle. One gentleman says 
that 100 per cent, of his cases were cured by his treatment of 
the epipharynx. I believe these were acute cases and there- 
fore do not fall within the line of our discussion. I think 
everyone recognizes the value, ordinarily, of treatment of the 
epipharynx, but to allow a statement such as Dr. Jones made, 
that 100 per cent, of cases were cured by this treatment, to 
go unchallenged, would be wrong. Now I think we have 
seen cases in which we have not had any time to make any 
application to the nasopharynx. There is often a mastoiditis 
almost as soon as there is a middle-ear disease, and it does 
not stand to reason that we could cure that kind of mastoiditis 
by local application to the nasopharynx. If there is necrosed 
bone, and if reasonable local treatment has been given, I 
think Dr. Pierce will agree with me that if the suppuration 
continues some kind of surgery is necessary, and that radical 
mastoid surgery is best. If there is cholesteatoma present, I 
think that not 95 per cent, but 99 per cent, of these cases arc 
cases for the radical mastoid operation. So many of them 
are complicated. Suppuration from the ear means that 
something is rotting. Pus is the product of decay, and if 
something is decaying and the decay continues long enough 
it will get into the meninges, the sinuses and the labyrinth, 
or some other dangerous place. It is not wise to stand 
by indefinitely and allow a chronic suppuration to go on 
without warning our patients that an operation, after rea- 
sonable treatment, is the best and safest procedure. 

Dr. J. HoLiNGER, Chicago: I would like to caution against 
the use of aniline oil. I have seen serious symptoms of 
poisoning develop after a few drops of the oil were poured 
in the ear. It was a case of acute otitis media without per- 
foration, and while it was not fatal, it kept me in hot water 
for a whole night. I never shall use aniline oil in the ear 
under any condition. 
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PHILIP D. KERRISON, M.D. 
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Whatever changes have occurred during the past 
decade in our method of operating have involved 
chiefly the treatment of the flaps or soft parts. When 
men differ as to technic they differ usually in advocat- 
ing either the old wide-open, gauze-packed wounds, 
with which we are all familiar, or some form of closed 
or partially closed wound. 

Undoubtedly a growing respect for the soft parts in 
mastoid surgery has led to some modifications of sur- 
gical method. I shall try to show that these changes 
have not been haphazard, but rather the lexical out- 
growth of a better appreciation of laws governing 
wound repair. 

The Bone Operation, — With minor differences to 
be noted later, the bone operation of ten years ago 
was practically that in use today. Posterior drainage 
from the vault and thorough removal of diseased bone 
in whatever direction and to whatever distance this 
might lead, were then, as now, recognized as the chief 
surgical aims. Complete obliteration of the mastoid 
cells and removal of the mastoid tip formed part of the 
prescribed technic. Removal of the diploic tissue or 
intercellular bone structures from the zygomatic 
region was recognized in theory, but in practice not 
so generally or so thoroughly carried out as in the 
operation of today. The necessity for removing all 
overhanging ledges of bone from the maiigins of the 
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bony wound was insisted on by all competent sur- 
geons. In fact, the dislike for sharp and angular bone 
margins led often to removal of bone posteriorly con- 
siderably beyond the limit of the diseased area, this 
giving rise to exceedingly extensive bone excavations. 
In skilful hands this operation, thus completed, left a 
large cavity walled by smooth and apparently healthy 
bone. 

Treatment of Soft Parts. — The wound at comple- 
tion was flushed with sterile salt solution, dried, and 
then packed with iodoform or sterile gauze. Beginning 
at the aditus, gauze strips were pressed firmly into 
every portion of the bone cavity, and were used in 
such liberal quantity as to project well above the 
wound level. The soft parts were thus held widely 
separated, the posterior flap being pressed well back 
to the posterior margin of the extensive bone exca- 
vation. 

Subsequent Dressings. — While the outer dressings 
were commonly changed within twenty-four hours, the 
wound packing was usually not removed until the fifth 
day after the operation. When first removed, it was 
not uncommon to find a perfectly clean wound surface 
of practically bare bone. Not infrequently the appear- 
ance of the bone cavity at the first change of dressing 
was identical with that seen at the completion of the 
operation, with perhaps here and there a bare trace of 
beginning granulations. This in the absence of fluid 
pus was generally regarded as a favorable condition. 
Should pus or serum have collected at any point 
between the bone and gauze, it was wiped away. The 
wound was then repacked in precisely the same fash- 
ion as the first dressing, except peiiiaps that slightly 
less pressure was employed. These, or similar dress- 
ings, changed on alternate days, constituted from this 
stage the routine of treatment. 

Results. — Generally speaking, the results obtained 
were fairly good and it may be stated that in a major- 
ity of cases recovery with complete elimination of the 
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suppurative process took place. As offsetting this 
fact must be mentioned certain recurring mishaps, 
which seem to have been in some degree attributable 
to the method in use : 

1. In a fairly large percentage of ultimately suc- 
cessful cases, healing was unduly delayed, a lapse of 
ten or twelve weeks or longer between operation and 
final healing being by no means uncommon. 

2. In a portion of the cases, certainly much larger 
than is met with today, secondary operation for 
removal of diseased bone was necessary. 

3. In a rather large percentage of cases final heal- 
ing, usually considerably delayed, occurred with the 
formation of a permanent and unsightly depression of 
variable depth occupying the site of the operative bone 
cavity. This unfortunate deformity is exceedingly 
rare today. 

4. In a considerable, and formerly puzzling, per- 
centage of cases healing in an apparently healthy 
wound was delayed, sometimes indefinitely or to the 
point calling for secondary operation, by persistent 
failure of the aditus to close. This, again, so far as 
I know, is a rare obstacle to healing in the mastoid 
operations of today. 

The above represent perfectly well-defined post- 
operative conditions which most experienced surgeons 
have met with. That they occur less frequently today 
than formerly suggests a relation of cause and effect. 
I personally believe that no discussion of an estab- 
lished operation is of the least value which has not 
some practical aim in view. In this sense, the most 
useful discussion would take the form of an attempted 
analysis of the occasional causes of failure. With 
this purpose, I shall limit my discussion strictly to the 
following headlines: (1) surgical treatment of the 
aditus, (2) surgical injuries to bone, (3) influence of 
pressure on tissue repair, (4) drainage versus tight 
packing in mastoid surgery, (5) treatment of the soft 
parts. 
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Treatment of the Aditus, — A stage of the simple 
mastoid operation in regard to which there is as yet 
no uniformity of practice is the treatment of the aditus. 
Formerly the simple establishment of drainage was 
by many considered all that is required, and there are 
surgeons who still hold and maintain this view. It 
seems to me that a rational view on this point might 
be stated as follows : In very recent cases, in which 
persistent pain or severity of symptoms compel early 
operation, little treatment of the aditus may be neces- 
sary. Why curet the aditus if lined by an intact, 
though swollen, mucosa, easily capable of a return 
to normal ? 

Usually, however, the tympanic lesion sufficiently 
antedates mastoid symptoms to make this region a seat 
of advanced patholc^ic change. Generally the mucosa 
is eroded and partly replaced by exuberant granula- 
tions. If these granulations are only partially removed 
from the aditus, what remains may shrink and the 
parts rapidly regain their normal character. On the 
other hand, a small amount of granulation tissue left 
in this situation may mark the site of a focus of dis- 
ease in the underlying bone. Such a focus of disease, 
if not surgically removed, may perpetuate the tympanic 
lesion. There is no question that many trying cases 
of delayed repair and some failures have been due to 
this cause. 

Granulations attached to the roof and posterior wall 
of the aditus may be quickly and radically dealt with. 
Frequently a considerable mass of diploic tissue is 
attached to the tegmen tympani, thorough removal 
of which provides a much safer postoperative condi- 
tion. 

Granulations occupying the floor of the aditus are 
frequently attached also to the short process and body 
of the incus, and greater care is necessary in order to 
avoid dislocation and even extraction of the incus. 
Particularly in operating oh young children is this 
danger a real one. Removal of granulations in this 
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situation often brings the incus into view, and some- 
times also the head of the malleus. In cases of long- 
standing tympanic suppuration, which have not reached 
the stage characterized as chronic suppuration, 
exposure of one or both ossicles by careful removal 
of the outer wall of the vault may be necessary in 
order to bring the vault into a condition favorable to 
prompt tympanic resolution. This, however, is excep- 
tional. The contention of some surgeons that the 
incus should be exposed to view as a routine practice 
in all mastoid operations does not appeal to me as 
sound. 

Surgical Injuries to Bone, — In regard to general 
technic of the bone operation, I would like to refer to 
ofie point only. Aural surgeons have been particularly 
slow to see the possible danger of excessive planing 
or scraping of bone surfaces in mastoid surgery. If 
the inner plates, either by intent or accident, are 
actually removed over any considerable area, the 
underlying dura through its abundant blood supply 
invariably and almost immediately inaugurates the 
formation of granulations which are the foundation of 
tissue repair. Who has not exposed an area of dura 
over tegmen or covering the sinus and within a few 
days seen this membrane absolutely hidden by a layer 
of healthy granulations? On the other hand, if the 
boundary plate in any part of the mastoid cavity is 
scraped or reduced to an extent injurious to its vitality, 
the process of repair is either retarded or actually 
fails. Theoretically, excessive scraping of the bone 
may act injuriously in two ways, namely, either 
by insult to the minute blood vessels within the bone, 
as a result of which repair is retarded until the vascu- 
lar supply is reestablished ; or by reduction to a point 
actually destructive to bone vitality. Thus we may 
have only a superficial or surface necrosis, which later 
is thrown off in the discharge; or the injury may 
involve the entire thickness of the bone. I have seen 
cases in which, after a puzzling period of delayed 
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repair, the bony covering of the sigmoid sinus has 
come away ahnost as a sequestrum, thus paving the 
way for normal repair. 

When we have defined roughly but clearly the con- 
fines of our mastoid cavity, that is, have revealed in 
contour its various limiting plates, we shall do well to 
avoid overtreatment of these surfaces. For example, 
when we have removed in bulk the cells attached to 
the bony covering of the sigmoid sinus, we see at first 
in the inequalities of this surface the outlines of the 
cells, now opened, lying nearest to this plate. With a 
curet we may easily display our skill in reducing this 
surface to one of even and polished smoothness. But 
in doing so we may seriously impair its health and 
vitality. This, of course, applies equally to other lim- 
iting plates of the mastoid cavity. I am convinced 
that many an operator has blamed himself in cases 
requiring secondary operation for failure to remove 
all diseased bone, when in reality he had erred in the 
opposite direction, that is, in reducing the bone in 
certain regions to a degree destructive to its vitality. 

There are two causes for excessive curetting of bone 
surfaces in mastoid surgery, namely, (1) the surgeon's 
fear of overlooking a series of deeper cells still uncov- 
ered ; and (2) a more or less general impression among 
aural surgeons that a smooth and even surface is per 
se a condition favorable to repair. I know of no evi- 
dence in support of this view. If the bone is healthy 
it may, and often does, withstand this treatment, but 
repair is retarded. If diseased, it is safer to leave 
uncovered dura than dura covered by diseased bone 
or bone which has been scraped to a degree leaving its 
vitality in doubt. 

Influence of Pressure on Tissue Repair. — If in mas- 
toid surgery the bone has sometimes received harsh 
treatment, the blood supply has received even less con- 
sideration. It must be remembered that in the old 
open-wound method of treatment, the sole source of 
blood supply necessary to tissue repair was the bone 
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itself. In addition to the loss of its supporting perios- 
teum, to the occasional injury to bone vessels through 
excessive use of curets, the bone cavity at completion 
was subjected to the pressure of tight gauze packing. 
That this pressure, maintained at least through the 
first weeks following the operation, should sometimes 
influence the wound, is not surprising. 

Occasional Results of Pressure by Cause Packing. — 
Tissue repair, proceeding normally in certain areas, is 
retarded or inhibited at others, at which points the 
bone being deprived of its protective and nutrient 
granulations, suffers a loss of vitality and consequent 
superficial necrosis. There can be little doubt that a 
certain percentage of cases coming to secondary oper- 
ation owe their failure to this cause. 

Repair throughout the entire wound surface being 
retarded, epidermization from the skin margins has 
extended into the wound cavity, resulting in eventual 
recovery, but with the formation of an unsightly cav- 
ity, or depression, behind the ear. 

Repair throughout the bony woimd being retarded, 
the mucosa lining the tympanic vault has spread out- 
ward thtough the aditus to contiguous wound surfaces. 
As a result of this, closure of this part of the wound 
has been indefinitely delayed. The nature of this 
obstacle to closure of a mastoid wound has not been 
understood, and many patients have suffered pro- 
longed and painful postoperative treatment and some 
have been subjected to secondary operation, who but 
for irrational pressure in the region of the aditus and 
antrum, would have recovered promptly. 

A rational deduction from experience which would 
seem applicable to all fields of surgery might be stated 
in the form of a law, namely, that wounds in the proc- 
ess of normal and healthy repair should be subjected 
to the least possible mechanical disturbance. Judged 
by this standard, we bring still another indictment 
against this method of treatment. Aural surgeons 
have failed to appreciate that small new processes of 
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tissue repair, delicate new granulation, rudimentary 
efforts at vascular anastomosis were destroyed or set 
back at each change of dressing. 

The foregoing, in my opinion, represents the defects 
in theory and practice of the operative methods of 
ten years ago. Nor is it safe to speak of them as 
belonging wholly to the past, for, as in every field of 
endeavor, there are many men of established reputa- 
tion who, with their immediate followers, are slow to 
abandon methods learned when they were younger. 

The Blood Clot Operation, — In passing I want to 
say a word about the so-called blood clot operation. 
Its theory was based on the hypothesis that blood pos- 
sesses inherent bactericidal properties ; and that if the 
wound is closed at the time of operation, the blood 
collecting therein not only protects from further infec- 
tion, but actually provides a reticulum, or scaffolding, 
through which new granulations and blood vessels are 
projected, the whole being converted into firm and 
permanent connective tissue. 

A weak point in this theory is the fact that in cases 
of severe tympanic infection, pus from the vault may 
escape backward through the aditus ; and that even if 
the blood clot occupying the mastoid cavity is not 
infected thereby, tympanic drainage is cut off, and 
t)mipanic suppuration may be perpetuated. That this 
danger is real is shown by the number of cases in 
which ultimate breaking down of the wound occurs. 
This in some cases takes place shortly after the opera- 
tion ; in others only after a much longer period. These 
considerations have brought the blood-clot theory as 
applied to mastoid surgery into disrepute. 

While the blood-clot theory as such has never 
appealed to me, there can be no question as to the 
important influence which the operation, as originally 
described under that name, has exerted on the sur- 
gical methods and growth of the past decade. It at 
least proved definitely and beyond dispute the possi- 
bility of quicker and on the whole better average 
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results than those obtained by the older methods. 
Apparently a direct result of the Blake-Reik operation 
was to stimulate general interest among American sur- 
geons in any rational modification of established sur- 
gical methods aiming at quicker average results. 
Unfortunately the time at my disposal will not permit 
of even a brief review of the various modified opera- 
tions which have contributed to our technical knowl- 
edge. All that I shall attempt is a brief outline of a 
simple end operation now in use by many practical 
surgeons. 

Care of the Periosteum. — The initial incision behind 
the ear should in its central part be placed at least 
three eighths of an inch behind the auricular attach- 
ment. In elevating the flaps an effort to save the 
periosteum from injury is distinctly worth while. In 
children and women this is usually not difficult over 
the upper two thirds of the mastoid. On the other 
hand, in strong, muscular men, the frequently rough 
cortex and extensive muscular attachment may make 
some injury to periosteiun even over the upper half 
of the mastoid inevitable. In any case, attention to 
this point is of importance, since an intact and unlac- 
erated periosteum is distinctly favorable to postopera- 
tive healing. 

Treatment of Soft Parts; Drairuige, — In healthy 
wounds, that is, those lined with apparently sotmd 
bone and in which no dura has been exposed or even 
those in which a moderate exposure of healthy dura 
has been made, the following technic may be followed : 
A wick of gauze so infolded that no ravel threads may 
be left when it is withdrawn, is placed in the depth of 
the wound with one end at the aditus, the other emerg- 
ing at the lower end of the wound. Over this the flaps 
are approximated and the wound united from its upper 
extremity to within half an inch of its lower, or tip, 
end by interrupted silkworm-gut sutures. The sutures 
are carried preferably through the entire thickness of 
each flap so as to approximate not only the skin, but 
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also the periosteal, edges. This is not assured by metal 
clips. A gauze wick fills the auditory canal, and the 
wound is covered by the usual gauze dressing. 

Postoperative Treatment. — ^The dressings are 
changed daily. On the day following the operation 
the wick is withdrawn and very gentle pressure with 
a pad of sterile cotton -is applied over the suture line 
to express serum or pus through the lower (open) end 
of the wound. The wick removed is then replaced by 
a much smaller one, which is introduced only from 
three fourths of an inch to an inch into the wound. 
Thereafter the wicks are changed at each daily dress- 
ing until there is evidence that they are no longer 
required. 

Dependence on the above treatment is based on the 
hypothesis that the first wick used establishes a drain 
or pathway of least resistence along which pus escapes 
as long as drainage is necessary. The small wicks 
used in subsequent dressings merely maintain the open- 
ing at the lower end of the suture line. 

There are two fairly reliable signs that this treat- 
ment is progressing favorably, namely, (1) progres- 
sive and fairly rapid return of drum membrane and 
tympanic structures to their normal appearance, and 
(2) progressive diminution of discharge. 

I would abandon this treatment and open the wound 
in any case in which the tympanic structures did not 
show progressive improvement. On the other hand, 
I might persist during a considerable period in spite 
of a fairly profuse, if diminishing, discharge. 

Interpre{ation of Pus, — It is almost a habit of mind 
to think of pus as a danger symptom, since it always 
indicates a focus of infection, present or preexisting. 
In reality, pus per se represents danger only if con- 
fined or if its secretion or production is more rapid 
than its elimination. A raw or granulating wound 
without secretion is, of course, a surgical impossibility. 
Given, therefore, a partially closed wound from which 
we have reason to believe that we have eliminated the 
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primary focus of infection, we need not be too ready 
to take alann at a discharge which may represent only 
a stage of the process of repair. 

I have known wounds treated by this method to 
have every appearance of being practically healed 
within ten days. More wounds are healed within three 
to five weeks. Some for one or other reason do not 
progress satisfactorily, but after removal of sutures 
and separation of the flaps, there follows a more rapid 
process of healing than by the older method. 

Theoretically this plan of treatment seems to meet 
the following requirements : It provides reasonable and 
adequate drainage ; it utilizes every normal structure, 
bone and soft parts, in the process of repair ; it secures 
the maximum vascular supply of the parts ; it subjects 
the wound in process of repair to the least possible 
mechanical disturbance. 

Contraindications. — That there are contraindications 
to this method goes without saying. As such I would 
consider surgical injuries to the sigmoid sinus, physi- 
cal signs of disease in an exposed sinus wall, and 
unusual extension of bone necrosis. 

Pronounced constitutional symptoms of septic 
absorption would also call for an open wound, since 
in such cases the systemic disorder, and not the local 
lesion, would be the first consideration. 

Another condition which, though not a contraindi- 
cation, should be mentioned in this connection is the 
presence of large tonsils and adenoids, that is, of the 
obstructive type. Two cases from my own experi- 
ence will illustrate what I mean. 

In February last I saw, with Dr. Howard Gillespie Myers 
of New York, a child of 3 suffering from bilateral suppura- 
tive otitis media. Both membranes were bulging, though 
presenting small perforations. The mother had been repeat- 
edly advised to have the tonsils and adenoids removed. 
Double myringotomy did not bring relief, even in reducing 
temperature. Ten days after the myringotomy a double 
mastoidectomy was performed. Following this the tempera- 
ture returned to normal, but the ears continued to discharge. 
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Two months after the operation, the aural discharge still per- 
sisting, the tonsib and adenoids were removed. Within one 
week after this operation the aural discharge ceased and 
both mastoid wounds were healed, leaving, however, a per- 
foration in the left drum membrane which may be permanent 

In April last I was called to see R. M., a boy of 4 years, 
whose condition may be summarized as follows : Large ton- 
sils and adenoids of obstructive type; acutely inflamed right 
drum membrane with discharge through small perforation; 
marked tenderness over right mastoid process. 

In this case I decided as a first step to remove the tonsils 
and adenoids, the drum membrane, of course, being incised 
at the same time. Five days later, edema over the mastoid 
developed, and a mastoid operation after the method here 
outlined was performed. In this case the drum membrane 
healed promptly and the mastoid wound was completely 
healed with only a fine linear scar; just three weeks after 
the mastoid operation. 

Probably the correct deduction from such cases 
would be, not that the presence of tonsils and adenoids 
are a contraindication to any operative method, but 
rather that tonsils and adenoids of the obstructive 
type should be removed either as a preliminary step 
or at the same time as the mastoid operation. The 
latter may seem harsh treatment, but children stand it, 
and the results justify the additional strain. 

If the question were asked in what essential feature 
the operative method here outlined differs from that 
originally described as the blood clot operation, I 
should say that a blood clot, allowed entirely to fill the 
mastoid cavity, may act as an obstacle to pus seeking 
escape; whereas I should regard as unsurgical any 
operation which does not take account of and pro- 
vide adequate drainage. 

In conclusion, I need not say that I make no pre- 
tense to having described a new or original technic. 
The method I have described is that followed by many 
surgeons today. What I have attempted is to show 
the value of the soft parts and particularly the peri- 
osteum in mastoid surgery, and to point out wherein 
the latter methods are in better accord with sound 
surgical law. 
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As to comparative results, my own experience may 
be stated as follows : quicker average healing and les- 
sened suffering to the patient ; better cosmetic results, 
that is, practical elimination of unsightly depressions; 
smaller percentage of failures. 

58 West Fifty-Sixth. Street. 

ABSTRACT OF DISCUSSION 

Dr. R. B. Canfield, Ann Arbor, Mich.: All the records 
and experiments will show the tremendous difficulties we 
have to overcome in attempting to remove diseased bone 
in and about the mastoid process. Still, it seems to me 
that the advance that has been made in the distinctly surgi- 
cal technic of the operation on the mastoid during the past 
ten years has been along the line of more and more remov- 
ing as much of the diseased bone and tissue as we can. 
As far as the after treatment is concerned, the end result 
of the successful case is more or less always the same, no 
matter whether we use one treatment or another, and the 
after-treatment which interferes the least with nature is 
the best. Therefore, in deciding on what technic should be 
used and what advance has been made we should operate 
as radically as we can without producing too much defor- 
mity, and during the after-treatment leave the case alone, 
to the benefit of the patient. We must remember that all 
healing takes place in the soft parts, not in the bone, and 
the condition of the bone of these mastoids which we have 
to reopen or which we see three to six weeks after operation 
is a sad commentary on our after-treatment If the mas- 
toid process has been excavated, the bone looks best imme- 
diately after the operation; it gets into a less and less sat- 
isfactory condition the more we treat it I had an oppor- 
tunity to compile statistics on the first series of blood clot 
cases, and although I tried to compile these statistics hon- 
estly it seemed to me the paper read much more satisfac- 
torily and gave the idea that blood clot operations are 
much more satisfactory than an examination of the cases 
would lead us to believe. I have seen fatal complications 
arise— cases in which the blood clot was removed better 
without operation, and it is decidedly a nonsurgical pro- 
cedure. The best surgical technic is that which removes 
the greatest percentage of disease, and that after-treatment 
is best which interferes the least with nature's healing of 
the wound. 

Dr. Cullen F. Welty, San Francisco: I do not think 
that Dr. Kerrison has placed sufficient emphasis on the 
removal of the individual cells. The removal of every 
individual cell that can be found by the Jansen searcher, 
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has contributed more to the rapid healing than anything 
else in the whole field of otology. To speak for myself, I 
rarely operate a case the second time. That was not so ten 
years ago. In the Politzer clinic 12 years ago, more than 
5 per cent required a secondary operation. The more thor- 
oughly the cells are removed, the more sure you are of a 
complete cure. By removing every individual cell to hard 
bone, I am again assured of the fact that the healing is 
retarded and there will be more or less depression; gran- 
ulation tissue does not spring up as readily. My cases 
heal in from three weeks to two months. This is not ideal 
surgery because of the long duration of healing. 

I do not believe in the blood clot operation because an 
occasional case will develop a serious brain lesion that 
would have gone along without any trouble by the open 
method. Some four or five years ago, a New York otologist 
reported some seven deaths following the acute mastoid 
operation by the blood clot procedure. On the other hand, I 
wish to report 120 cases of my own of acute mastoid opera- 
tion by the open method without mortality; furthermore 
these cases were not selected. However, I do feel that 
some one will devise a safe procedure that will shorten the 
after-treatment of acute mastoid operations, and it seems to 
me that it will be along the line of what is now designated 
as the closed operation. 

Dr. Joseph C Beck, Chicago: Dr. Kerrison's review 
referring to the last ten years* work on the mastoid is very 
instructive to those who have had anything to do with mas- 
toid surgery. You heal a number of cases quickly, and 
then there will be a few that will not get along, although 
the same technic was employed. It must be something else 
than the technic employed. I am confident that it is a causa- 
tive factor such as bacteria that originally produces the dis- 
ease, and the secondary changes of the bones that have to 
do with the way these conditions heal up. There are vari- 
ous types of bone disease and each individual type heals 
differently. Whether this or that method is used the result 
is usually the same. It does, however, matter whether we 
have tuberculosis, syphilis, or chronic osteitis of purulent 
character with or without cholesteatoma. In discussing 
this subject of healing we ought to separate acute from 
chronic cases. In the last ten years I have employed a 
definite technic in a simple mastoid. With an uncompli- 
cated case, where no vital structures are exposed, such as 
the dura, the sinuses or the labyrinth, the wound is cleaned 
out completely — I am not particularly enthusiastic about 
polishing the bone by means of a burr, but after the cavity 
is clean, the wound is packed loosely with a strip of gauze, 
a rubber tube is inserted in the opening of the antrum and 
the drainage gauze and tube allowed to come out through 
a stab wound. The main incision is primarily closed. Just 
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as soon as the discharge from the external auditory canal 
stops the drain material is removed and the cavity of the 
mastoid allowed to close just as any other. I am now 
speaking of uncomplicated cases, and I mean by that that 
the discharge and the hearing correspondingly improved. 
Just as long as there is discharge from the auditory canal 
I allow drainage from the wound. In the radical mastoid 
the cavity is never packed primarily, and only when that 
little space between the facial spur and the upper portion 
of the tegmen begins to narrow, then we sometimes pack 
lightly. We do not now make use of any skin grafting. 

Dr. Wendell C. Phillips, New York: I am very often 
asked the question by students and other observers what I 
consider should be the extent of the mastoid operation, 
and my invariable reply is that there is no limit to the 
operation, except the limitations of the disease, and that 
ought to be the rule that is followed by every operator. 
Unfortunately, the disease so frequently does extend even 
beyond the confines of the temporal bone that men of lim- 
ited experience do not completely excavate the diseased 
bone and thus bring about conditions that require a second 
mastoid operation. I have no doubt that Dr. Kerrison meant 
to imply that the extent of the operation is the limitation 
of the diseased area. I remove the entire area of diseased 
bone and all granulations excepting at one point, and that is 
in the tympanic portion of the mastoid antrum. I do think 
it is dangerous to do much curetting around here on account 
of the danger of disturbing the incus. Experience 
has proved that nature will attend to the granulations in 
this area. I wish also to say that one of the points where 
men fail in the simple mastoid operation to get the dis- 
eased bone removed is in the region of the zygoma. In 
most of my operations I find it necessary to cut away the 
cortex over the zygoma as far forward as the middle line of 
the external auditory canal in order to get to the point of 
limitation of the disease. Regarding the healing process, I 
quite agree with Dr. Canfield that it is not so much the 
method we follow in the after-treatment as the method we 
follow in the operation itself. You can close the wound 
largely and drain it with a strip of gauze, and then you 
will have a sinus that will remain for six or eight weeks 
before it will heal; or you can leave it wide open and pack 
it. 

I must take issue with Dr. Welty if I understood him 
correctly when he inferred that all post-operative temper- 
atures are due to the fact that all the diseased bone has not 
been removed. We know that we have postoperative tem- 
perature where the bone has been completely removed, and 
there are various reasons for it. I wish to emphasize one 
more point in connection with the healing process. We all 
have delayed cases, where the granulations do not come 
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toward the center, where secretion persists, where there are 
flabby granulations, especially when an extensive operation 
has been done. Under these circumstances we must look 
elsewhere for the cause and we all know that there are 
underlying dyscrasias which may account for it. Here it 
is wise to call in the family physician and get him to exam- 
ine the urine, the intestinal organs, and find out if there 
is not something wrong with the general physical condition 
of the patient, and it is marvelous what results we get and 
how rapidly they improve when these conditions are cor- 
rected. Sometimes as simple a remedy as bicarbonate of 
soda will have a marvelous effect on the healing process. 

Dr. Philip D. Kerrison, New York : Dr. Beck's reference 
to bacteria is important — a point I did not take up. My 
paper was intended simply to give certain rational grounds 
for making a better attempt to utilize the soft parts than 
has been done in the past. My own experience is that this 
can be done with perfect safety, and with a quicker and a 
better cosmetic result The soft parts play a more promi- 
nent part in the process of repair than aural surgeons gen- 
erally have considered to be the fact. 
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VACCINE THERAPY 

ITS POSSIBILITIES AND UMITATIONS * 



DAVID JOHN DAVIS, M.D. 

CHICAGO 



A discussion of the possibilities and limitations of 
any topic involves more or less prediction. In science 
it is dangerous to predict and especially is this so just 
now concerning the subject at hand, because we are in 
the midst of a revolution in methods and in interpreta- 
tions as applied to this field. It is with reluctance, 
therefore, that I attempt to present this subject, 
because I feel it can not be adequately done at this 
time. 

After an attack of many infectious and contagious 
diseases, such as typhoid fever, smallpox, measles, 
scarlet fever, the body becomes for a long time highly 
resistant to the given disease, but not to any other dis- 
ease. The conception of specificity is here clear and 
definite. 

Many years ago Jenner found that smallpox in the 
modified and relatively harmless form of cowpox 
could be given to human beings and that they were 
then almost as resistant to smallpox as if they had had 
the disease. 

Pasteur, years later, showed that by injecting into 
animals certain modified living viruses (chicken chol- 
era and anthrax) the animals then became resistant to 
natural infection and also to experimental infection 
with that germ. This was true, however, of certain 
viruses only. The injection of the virus of many other 
diseases did not so protect against subsequent infection. 

* From the Department of Experimental Medicine, University of 
Illinois. 
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Later, Pasteur in his great work on rabies took 
advantage of the long incubation period in this disease 
and by the early injection of the modified virus con- 
tained in the spinal cord of infected rabbits was able 
to protect animals and man against the fatal outcome 
sure to follow in case symptoms once appeared. This 
method, it is important to note, is in reality protective 
and not curative, because it is not effective if begun 
late or after the first symptoms have set in. 

Based on such experimental and clinical facts, which 
accumulated rapidly following the work of Pasteur, 
animals and man were given dead or modified living 
germs for protection in a variety of diseases. Up to 
the present time this method has been used with 
marked success in man in typhoid fever and with some, 
but less definite, success in plague and in cholera. In 
animals, in symptomatic anthrax, swine erysipelas and 
rinderpest, marked success has been attained. 

For certain few diseases, then, the prophylactic use 
of specific vaccines has been thus far successful in 
both animals and man, but in the great majority of 
infections it has not been successful to any appreciable 
degree. I wish to emphasize this point because it is in 
prophylaxis that we have the most favorable condi- 
tions possible, according to our fundamental principles 
of immunity, for the action of vaccines. However, the 
marked success that has attended their use in such dis- 
eases as above enumerated establishes a practical and 
rational basis for their possible value in all infections. 
Whether or not they will be efficacious in a given dis- 
ease will of course have to be determined in each 
instance. 

I have referred to the above facts concerning 
prophylaxis because of their bearing on the curative 
use of vaccines. A priori, on the basis of immunity 
principles, we could hardly expect to obtain better or 
even as good results when the virus is introduced dur- 
ing the course of the disease as when introduced pre- 
viously. What are the facts ? 
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It was early observed that vaccination with cowpox 
virus during or after the onset of smallpox had no 
effect on the course of the disease. Pasteur was well 
aware of the possibilities of a curative therapy as well 
as of a prophylactic one, but he reports no results of 
importance along curative lines. Even to this day it 
is interesting to note that m the domain of animal dis- 
eases, which have been so fertile in furnishing valuable 
data for prophylactic therapy, there are no natural 
diseases known in which vaccines for curative purposes 
have been of any appreciable value. Indeed there is 
empirical evidence that vaccination just before or dur- 
ing an attack of a disease may do harm. Veterinarians 
are careful not to expose cattle to infection soon after 
they have received prophylactic anthrax vaccine. 

Koch's work on tuberculosis in 1890 was perhaps 
the first serious attempt to apply vaccine therapy to 
the human and it was, as we all know, a failure at 
that time. Scores of attempts with almost every imag- 
inable modification of the bacillus, including extracts 
and bodies, have since been made. Biggs states that 
treatment with tuberculin on the whole is being grad- 
ually given up in this country. This is after a trial of 
twenty-five years. It should not be understood from 
this statement that such treatment has no virtue what- 
ever. Trudeau's results would seem to indicate that 
when used discriminately tuberculin has some value 
perhaps in immunizing against the toxin. A curative 
vaccine against the bacillus has, however, not been 
found. 

Fraenkel in 1893 used subcutaneously dead typhoid 
bacilli in the treatment of typhoid fever, with what he 
considered good results. Rumpf shortly after claimed 
as good results when pyocyaneus bacilli were used in 
typhoid, thus very early questioning the specificity of 
vaccine treatment. In recent years many reports have 
appeared dealing with this subject, the results being 
somewhat conflicting. Beginning with the use of 
intravenous injections by Ichikawa in 1912 and by 
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Gay and Chickering soon after, the treatment of 
typhoid, on account of termination by crisis in a con- 
siderable proportion of cases (30 to 40 per cent.) thus 
treated, has excited much interest. 

Wright in 1902 inaugurated a new era in the use of 
vaccines by his discovery of opsonins. This subject 
is so well known I will not enter into detail. As con- 
trasted with Koch's and Fraenkel's work, it attempted 
to place the use of bacteria and their products in the 
treatment of disease on a rational basis, controlled by 
a carefully determined standard, the opsonic index. 
According to Wright, vaccines were suitable in certain 
subacute and chronic infections, the object being to 
stimulate the protective agencies of the body in order 
to rid it of localized and perhaps more or less pro- 
tected foci. Acute infections were not considered suit- 
able for the use of vaccines, though it should be stated 
that from time to time reports appeared indicating that 
good results were occasionally obtained in acute cases. 
Such results were not altogether in harmony with 
Wright's theoretical conceptions because in severe 
acute infections the defenses of the body were con- 
sidered already overwhelmed and vaccines merely 
added to this toxemia. 

Wright's work has been based on the principle of 
specificity, as was nearly all the work on this subject 
before his time. It is interesting here to note how 
thoroughly this principle has dominated the thought 
of men since the beginning of the bacteriologic era. 
The idea of specificity rests on an absolutely secure 
basis of clinical and experimental facts. Yet it is per- 
haps not an overstatement to say that for many work- 
ers it has become a dogma. Wherever the principle 
seemed to apply it was not thought necessary even to 
use controls in the observations. So in the therapeutic 
application of vaccines, if good results were obtained, 
it was taken for granted that this was dependent on 
the specific effect of the vaccine and no thought was 
given to the possibility of other vaccines or substances 
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producing the same effect. This was due, I think, 
largely to the very indefinite results obtained by the 
subcutaneous use of vaccines in many diseases. For 
since the intravenous use of vaccines and other prod- 
ucts, decidedly more definite results are possible and 
control observations with numerous substances can 
more readily be made. 

Following the work of Wright, careful and scientific 
as it was, there occurred a flood of commercialism in 
connection with the preparation of vaccines and bac- 
terial products of all kinds. Apparently it matters 
little in this age what the therapeutic agent may be, if 
it is possible to commercialize it, this will be done. 
The abuse of these products has been discussed so well 
and so recently by Pearce, Theobald Smith, Hektoen, 
Billings and others that I will not dwell longer on this 
point. 

Scattered throughout the literature are the reports 
of more or less isolated observations that in the treat- 
ment of infections, both acute and chronic, good results 
have followed the use of nonspecific substances. 
Though many of these reports are quite definite, indeed 
some decidedly more so than those obtained by spe- 
cific therapy, since they did not appear to be in keep- 
ing with the dominating conception of specificity, they 
were regarded with skepticism or indifference. This 
subject has very recently been thoroughly developed 
and the specific facts stated hy Jobling and Petersen.^ 
The problem largely centers around the toxic effect 
of colloidal substances, especially the foreign proteins, 
on injection into the body. 

The favorable results first reported by Kraus, Ichi- 
kawa and others by the intravenous injection of 
typhoid vaccine in typhoid fever were soon followed by 
the further reports of Kraus, of Luedke* and of J. L 
Miller* that equally good results could be obtained with 

1. Joblins, jLuncB W., and Petersen, William: The Nonspecific 
Factors in the Treatment of Disease, The Journal A. M. A., June 3, 
1916. p. 1753. 

2. Luedke: Munchen. med. Wchnschr., 1915, Ixii, 321. 

3. Miller, J. L.: Illinoit Med. Jour., 1916, xxix, 8. 
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other substances, such as colon vaccine or even with 
solutions of proteins, albumose, etc., in this infection. 
Mueller and Weiss* have obtained striking results in 
arthritis, especially gonorrheal arthritis, by the intra- 
gluteal injection of sterile milk and of sodium nuclei- 
nate, both of which substances cause a marked reaction. 
Smith* calls attention to the value of an anaphylactic 
reaction, in gonococcus infections obtained with horse 
serum, normal or antigonococcic, it matters not, pro- 
vided the allergic phenomenon is manifested. Miller 
and Lusk* report striking results in acute, subacute and 
chronic arthritic conditions of various t)rpes by intra- 
venous injections of typhoid vaccines and proteose. 

In our laboratory Culver, engaged recently in this 
work, reports that in the treatment of gonorrhea and 
its complications, especially arthritis and epididymitis, 
with the intravenous injection of bacterial suspensions, 
there seems to be no specific reaction when gonococci 
are used as compared with other organisms. The 
results have been very pronounced in most cases, 
marked relief following a single injection. The sud- 
denness of the reaction and the severity as character- 
ized by chill, high temperature and leukocytosis are 
more marked following the injection of meningococci 
than following either gonococci or staphylococci. The 
improvement seems to be in proportion to the tem- 
perature and leukocytic reactions. As to recurrence 
of the infections, nothing can be said at present as 
sufficient time has not yet elapsed. 

Mathers,^ working especially on lobar pneumonia 
and erysipelas, reports that these infections have been 
treated during the acute stage by intravenous injections 
of various vaccines and protein solutions. Suspen- 
sions of typhoid bacilli, pneumococci, staphylococci and 
streptococci have been used, as well as normal horse 

4. Mueller and Weiss: Wien. klin. Wchnschr., 1916, xxix, 249. 

5. Smith, L. D.: The Value of Anaphylaxis in the Treatment of 
Gonorrheal Complications, Thx Jouknai. A. M. A., June 3, 1916, p. 1758. 

6. Miller, J. L.^ and Lusk. F. B.j^The Treatment of Arthritis by 
t Intravenous Injection of Fo " 



the Intravenous Injection of Foreign Protein, Thx Jouknal A. M. A., 
June 3, 1916. p. 1756. 
7. Unpublished data. 
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serum, diphtheria antitoxin and various protein solu- 
tions, both animal and vegetable. All of these sub- 
stances, when used in sufficient dosage, may give rise 
to a characteristic febrile and leukocytic reaction which 
in some instances was followed by a temporary clin- 
ical improvement. No evidence has been gained, 
however, which would indicate that the specific vaccine 
in these diseases excels in any way the nonspecific 
antigen. Mathers infers from his experience with 
eiysipelas and pneumonia that the therapeutic results 
from this method of treatment do not warrant the 
general application of this method. He has also 
observed that citrated human blood produces a reaction 
similar to .that described above when injected intra- 
venously in amounts usually advised in transfusions. 

Since these very striking results have been obtained 
by the use of nonspecific proteid substances, the speci- 
ficity of treatment with serums in pneumonia and other 
infections and with vaccines, especially in typhoid, as 
reported by Gay, and in the many other diseases in 
which apparently good results have been obtained, may 
be called into question. 

My own experience with vaccines, which began in 
1904, has included a variety of infections, both acute 
and chronic. I have observed in certain cases, espe- 
cially arthritic cases, and also in some colon infections, 
definite reactions, with chill, fever, leukocytes, etc., fol- 
lowed by a striking improvement. This experience, I 
think, has been a common one, especially by those who 
have used large doses as well as small doses of vaccine. 
Naturally, the interpretation usually given to such 
reactions has been that they were specific responses 
on the part of the body to its autogenous virus. In the 
light of the newer facts we are inclined now to view 
such reactions as probably nonspecific and of the same 
nature as those following the injection of any foreign 
protein. 

One difficulty in vaccine therapy has been to explain 
the good effects sometimes seen in the treatment of 
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acute infections with vaccines. Wright himself and 
many other conscientious workers report such 
instances. As stated above, on the basis of the opsonic 
theory of Wright, this mode of treatment of acute 
infections was not a rational one and indeed was con- 
traindicated. We may now believe that such favorable 
results were no doubt due to the nonspecific reaction 
caused by the bacterial protein. 

At the present moment the facts would seem to 
indicate that the nonspecific substances referred to are 
able to do almost everything the specific vaccines have 
done in the cure of disease. In other words, the cura- 
tive effects of vaccines reported heretofore may be 
explained by the action of the nonspecific substances 
in the vaccine rather than by its specific factors. 

Jobling and Peterson,* in their analysis of the mech- 
anism of the action of nonspecific therapy, call atten- 
tion to a number of factors involved in this process. 
Selective stimulation of the hematopoietic tissues 
occurs, which results in flooding the body with anti- 
bodies which are specific, but the stimulus may be non- 
specific. Hyperpyrexia and leukocytosis, emphasized 
especially by Gay and his associates in the recovery of 
t)rphoid by this form of therapy, and the mobilization 
of senun protease and lipase, with an ultimate rise 
in the antiferment titer of the senun following injec- 
tion of various foreign substances, are considered 
significant processes. These processes, they suggest, 
are dependent on certain changes resulting in the state 
of increased dispersion of colloids affecting both the 
serum proteins and the serum lipoids. Such changes 
are able to be brought about by a variety of substances 
which result in reactions clinically and therapeutically 
almost identical. 

In such infections as the local staphylococcus infec- 
tion of the skin and in some others in which, since 
Wright's first work, so many favorable reports have 
appeared it is quite possible that so far as immediate 
results are concerned a nonspecific foreign proteid 
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might act as well. However, in such cases there seems 
to be another factor concerned, namely, the specific 
immunity factor operating to prevent a recurrence of 
the infection. The nonspecific protein would probably 
not influence this factor and the use of autogenous 
organisms would be desirable for its immunizing effect. 
Therefore, where both a curative and preventive effect 
is desired, it would seem that the autogenous vaccine 
would be advantageous over a nonspecific proteid sub- 
stance, which might have only a curative action. 

Subcutaneous injection of foreign proteins may 
behave quite like the intravenous injections, though 
the action is slower and the dose required for the 
desired effect is probably somewhat larger. On 
account of the very severe reactions occurring at times 
after the intravenous method, the question may be 
properly raised as to its possible dangers. Evidently 
further data are needed here, but if a proper reac- 
tion can be elicited by subcutaneous use, this route 
might be preferred on account of simplicity and per- 
haps safety. Even subcutaneous use of large doses 
may not be entirely free from harm. The writer 
knows of a case which, following a large subcutaneous 
dose of dead meningococci, developed a tjrpical reaction 
manifested by a severe chill in thirty minutes, followed 
by fever of 103, nausea, vomiting, with leukocytes on 
the third day numbering 45,000. On the second day 
the urine contained albumin and large numbers of 
granular and hyaline casts, which persisted for several 
days. 

An enormous number of patients are now being 
treated and will be treated throughout the country 
by this method. Much of it will be done by inexperi- 
enced men and no doubt we may expect some serious 
accidents to occur. I think it behooves us to take a 
conservative stand in the administration of these prep- 
arations and to advise strongly against the use of all 
sorts of unstandardized bacterial products which are 
now offered and will be offered to the profession. 
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In case it is shown conclusively that, for therapeutic 
purposes, any foreign protein may serve, the logical 
preparation for use would seem to be a sterile pure 
chemical preparation of some proteose, which can be 
carefully standardized. Such a substance would be 
far more reliable and satisfactory than the various 
vaccine mixtures and extracts now flooding the 
country. 

SUMMARY 

Recent work tends to show that many substances, 
the so-called foreign proteins and their derivatives, 
may, when injected especially into the veins, quickly 
cause a severe chill followed by high fever, leukocy- 
tosis and certain changes in the blood, especially the 
appearance of ferments. These proteins may be 
derived from disease germs or they may consist of 
other animal substances, like senun, proteoses and 
milk. After the rather severe reaction marked 
improvement and even permanent cure may result in 
certain diseases, especially in typhoid fever, and in 
rheumatic and gonococcus infections. This may be 
due to the high fever and to the increase in the fer- 
ments and the leukocytes of the blood. Other factors 
are probably at work. 

The nonspecific effect of vaccines is just now prob- 
ably the most important problem that concerns the 
vaccinationist. The possibilities of development along 
this line are many, for the principle concerns an 
immense number of diseases, both in man and the 
lower animals. Questions concerning ultimate cure, 
recurrences, relapses and dangers can not now be 
justly appreciated because of lack of data. 

This form of treatment should be referred to neither 
as specific nor as vaccine therapy. It is nonspecific, 
and usually, but not necessarily, protein therapy. 

The important domain of vaccines is protective, not 
curative, according to present data. 
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In the consideration of such a subject as is indicated 
by the title, it is evident that full justice cannot be done 
to each disease of the upper air passages with which 
immunotherapy has been tried. The option will there- 
fore be exercised by the writer of selecting those which 
have been most extensively studied or are most promi- 
nently before our branch of the profession today, and 
endeavoring from the works of others, as well as from 
his own experience, to arrive at a just appreciation of 
their present value. He may as well confess at the 
start that he is a believer in this form of treatment, 
although admitting that it is often far from satisfac- 
tory in the light of our present knowledge. He 
feels somewhat diffident in presenting this subject to 
you and commenting favorably on the results obtained, 
in view of the present tendency to belittle vaccine 
therapy, either prophylactic or curative, specific or 
nonspecific. 

In reality, only the threshold has been passed in the 
study of immunology as applied to ear, nose and throat 
diseases, many problems remaining to be investigated, 
among which might be mentioned improved methods 
of taking cultures and of determining the infecting 
organism or organisms, the preparation of more effi- 
cient vaccines, whether by sensitization or otherwise, 
some accurate method of counting organisms and of 
determining the dosage for different organisms and 
different individuals. And it is well to sound a note of 
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warning at the outset, that vaccine therapy, much as 
may be hoped for it in the future, will probably never 
supersede the surgery that is necessary for drainage 
and for the correction of abnormalities that by their 
presence keep up irritation of the tissues and thus are 
conducive to reinfection by the same or another type 
of organism. Much as we should like to immunize 
permanently against everything, in spite of such mal- 
formations, it seems hardly probable that this Utopia 
will ever be reached. 

In the popular craze for giving vaccine treatments 
which has pervaded alike the specialist and the general 
practitioner, vaccines have been administered for every 
known and unknown disease, with reason or without, 
more often the latter. This has been, to a large extent, 
due to the many commercial brands on the market and 
the often absurd claims put forth for them by their 
makers. By this it should not be inferred that these 
popularly called stock vaccines are without use or 
value, for many men have obtained results by their 
employment. From the very nature of the case their 
use is imperative in certain conditions, even the much 
abused mixed varieties, often miscalled polyvalent ; and 
these vaccines must not be confused with the stock sus- 
pensions of the home laboratory, also at times a most 
useful product. Warning must also be issued against 
the confusion existing in many minds, or at least on 
many tongues, and this not by any means confined to 
the laity, between serology and vaccine therapy. It is 
needless to define the terms to this audience, but bac- 
terins are so often miscalled serums that it has seemed 
necessary to call attention to these two distinct 
immunity-producing methods of treatment, since only 
the first will be considered here. 

THE NOSE 

Acute Rhinitis. — Probably the most general adapta- 
tion of vaccines to ear, nose and throat practice has 
been their use for the prophylaxis of acute rhinitis or 
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common cold, not only by the specialist, but by the 
general practitioner, the country over. So much so, 
indeed, that patients now demand the so-called serum 
treatment. The mere fact that it has come into such 
general use by physicians and general demand by the 
laity would indicate at least some value in this method. 
Most of the immunization is, of course, necessarily 
done with the aid of commercial mixed vaccine of the 
many well-known different brands on the market. It 
would be manifestly impossible to culture the causative 
organisms for the next cold from every nose at present 
in healthy condition, although it is probable that in a 
certain proportion of cases organisms would be 
obtained from which competent vaccines could be 
made. In case the patient is subject to repeated acute 
colds, cultures taken during one of these may be used 
for vaccine preparation and prophylaxis against future 
ones, with most excellent results. 

Taking it for granted then that the use of vaccines 
for the prophylaxis of acute rhinitis is of value, one 
would naturally ask of how much value this method is. 
Many cases, of course, will fail to respond, due prob- 
ably to the fact that the organism causing the cold is 
not in the vaccine used whether it be autogenous or 
commercial mixed. For it is quite possible that in tak- 
ing the culture from the nose the causative organism 
may not be obtained. In this relation the work of G. 
B. Foster,^ recently published, in which he seems to 
demonstrate as an etiologic factor in acute rhinitis 
minute filterpassers or filterable toxins, would very 
readily explain these failures. By accepting this work 
as being of great value, we must not forget that the 
old, well-known organisms do cause a certain per- 
centage of rhinitides, or at least by secondary infection 
prolong them to their customary length, and when due 
to them, vaccine treatment will prevent or cure a very 
considerable proportion. 

1. Foster, G. B.: The Etiology of Common Colds, Tnx Jouknal 
A. M. A., April 15, 1916, p. 1180. 
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The duration of immunity depends much, of course, 
on the amount of exposure, the individual peculiarities 
of the patient, the amount of vaccine given, and the 
presence of epidemics. For instance, a patient subject 
to attacks of acute rhinitis every few weeks may be 
so immunized that the interval will be stretched to six, 
eight or ten weeks or longer. The individual who has 
one or two bad colds during the winter may be 
immunized so that he will go from year's end to year's 
end without any. These immunized patients fre- 
quently start apparently to have colds, that is, sneez- 
ing, sniffling, coryza, etc., which symptoms pass off 
in the course of a few minutes or a few hours. This 
is readily explained if we consider the probable eti- 
ology of many colds, change in temperature of the 
air inspired or impinging on certain dermal surfaces 
excites reaction in the vasoconstrictor and vasodilator 
and secretory centers and a corresponding relaxation 
of the nasal mucosa, an increase of blood, secretion, 
sneezing, etc. Here it probably is that the infection 
takes place and prolongs the cold. If the patient is 
immune to infection the cold disappears with these 
few symptoms. 

In this connection, a word or two on the treatment 
of acute colds is appropriate. If colds are treated 
early, there is no doubt that a great many of them 
may be stopped short, that is, within twenty-four 
hours. But, of course, to do this an autogenous vac- 
cine cannot be used, nor can a bacterial diagnosis, as 
a rule, be made on account of the shortness of the 
time. Acute tonsillitis is in precisely the same cate- 
gory. The well-known role that acute rhinitis in 
repeated attacks plays in diseases of the ear will at 
once convince the aural practitioner of the value of 
this prophylaxis. While the actual condition may or 
may not be improved by the vaccine, there can be no 
question that the lengthened interval between attacks 
and the diminished severity of them makes it possible 
to obtain results in the treatment of recurrent acute 
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catarrhal otitis media and chronic catarrhal otitis 
media that are not possible without some such method 
of treatment for the nasal condition. 

Accessory Sinuses. — What has been said here in 
relation to diseases of the ear applies equally to acute 
and recurrent diseases of the accessory sinuses of the 
nose. Vaccines, as a rule, have but little influence on 
suppurations of the various sinuses, except under cer- 
tain conditions. When free drainage is obtained, the 
use of appropriate potent vaccines will usually hasten 
a cure. Of if given before operation, the individual's 
immunity will be so raised that it will accomplish the 
same result. But, as in diseases of the ear, perhaps 
their greatest value is in preventing the recurrent acute 
infections that so often terminate in an attack of 
sinusitis. The reports would indicate that the use of 
vaccines in cases in which the given sinuses are filled 
with pus with insufficient drainage is entirely useless. 

Much of what has just been said is, of course, well 
known and to a certain extent may be considered 
established, although the numerous failures that every- 
body has have produced many pessimists in regard 
to vaccine therapy. 

There are two new subjects to be included under 
the title of this paper that are of interest, besides the 
pollen treatment of hay-fever, which is not, of course, 
a vaccine treatment, although it approximates it and 
will, therefore, not be considered. 

Ozena, — ^The treatment of ozena by any method has, 
as every one knows, been most unsatisfactory, and 
commissions have, at times, been appointed by various 
national scientific societies to study the question, but 
without obtaining any results. Within the last few 
years Hofer of Vienna, working in collaboration with 
Kofler, unearthed the forgotten contention of Perez 
that a bacillus, supposed to be of the Friedlander 
group and called by him the Bacillus ozaencte-foetidae 
was the cause of ozena, and could be found on and 
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isolated from the mucosa underl)ring the crust. Two 
of the early workers in this field were Skillem and 
Holmes* of this section and their report was one of 
the earliest. Their findings were, as far as they went, 
similar to the above. Hofer and Kofler followed the 
lines laid down by Perez, and later by Skillem, treated 
their patients with vaccines, not autogenous, but made 
by themselves from half a dozen different strains, and 
therefore polyvalent. Their results, while by no means 
uniformly good, were on the whole very encouraging, 
and a number of Americans in the last two years have 
studied with Hofer and have obtained various results 
by his own or modified methods. Some reports haye 
given us total failure, others, notably Horn of San 
Francisco and Klenk and Guggenheim of St. Louis, 
claim almost universal success. 

Horn, however, disproves the contention of Hofer 
that the Bacillus ozaenae-foetidae, or the coccobacillus, 
as he calls it, is at all related to the Friedlander group, 
but claims that it is a motile and flagellated organism 
similar to, if not identical with, that which causes dis- 
temper in dogs, the Bacillus bronchosepticus. He uses 
agglutination tests to aid in his diagnosis and admin- 
isters to his patients a polyvalent stock vaccine of his 
own preparation and claims almost 100 per cent, of 
improvements or cures. Klenk and Guggenheim pre- 
pare autogenous vaccine for their patients with good 
results. If Horn's contention proves to be correct, 
that the coccobacillus is not of the Friedlander type, 
but belongs to the colon and typhoid group, it would 
seem that most investigators have been on the wrong 
track and have been working with the Friedlander 
itself, which is probably a normal inhabitant of the 
nose. In this connection, however, FrieP claims excel- 
lent results from the intravenous injection of a sensi- 
tized living vaccine of Friedlander's bacillus. He 
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gives this in very small doses, 2 million only, and 
avoids severe constitutional symptoms. If the eti- 
ologic factor in ozena is not an organism of the Fried- 
lander group, this treatment would only avail by 
immunizing against a secondary Friedlander infection, 
which might improve the patient's condition greatly. 
Indeed, the writer has seen som^ apparently good 
results with a killed, nonsensitized vaccine of this 
organism given hypodermically. 

Dan McKenzie of London, a keen and usually 
capable observer, has just issued a claim and offered 
proof, that ozena is a manifestation of tubercular 
infection, not nasal, and believes the acid- fast bacilli 
which he invariably finds underlying the crusts to be 
attenuated forms of tubercle bacilli. His reasoning in 
reaching this conclusion is out of place here, but he 
claims very great improvement, if not cure,- following 
tuberculin treatment, the usual small dose, without 
reaction, being used. While he noted marked improve- 
ment in a large percentage of cases, he found a ten- 
dency to relapse following the cessation of treatment. 
There was also a concomitant gain in strength and 
heahh. 

Asthma, — Babcock, as well as others, has called 
attention to the value of autogenous vaccines in the 
treatment of essential asthma, and it seems not out 
of place to refer to it in this paper. He considers 
essential asthma to be an anaphylactic reaction to 
some form of foreign protein, whether it be animal 
emanations, pollen, food substances, such as fruits, 
vegetables, meats and shell fish, bacterial proteins from 
the accessory sinuses, the ears, the tonsils, pyorrheal 
pockets, gastro-intestinal absorption, gallbladder infec- 
tion, etc. His method of combating this distressing 
infection is to search most industriously for the source 
of the protein absorption and to eradicate it, if pos- 
sible, using an autogenous vaccine, in addition to the 
surgery, if the focus is found in the body. Besides 
that, or if no such focus is found, he makes an autog- 
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enous vaccine from the bronchial sputum, which can 
always be obtained in large quantities in these cases. 
He finds the usual organisms of bronchitis or 
tracheitis and in addition an anaerobic organism, 
which he cannot classify, but which he believes to be 
the main cause of the asthmatic attacks, and whose 
inclusion in the mixed vaccine prepared seems to be 
necessary. By this technic he claims that most patients 
with essential asthma, uncomplicated by organic dis- 
ease of the heart or kidneys, can be cured or at least 
permanently relieved. This is of the utmost impor- 
tance to us who make a study of the diseases of the 
upper respiratory tract, and must of necessity be inti- 
mately connected with our line of work. It empha- 
sizes perhaps as much as anything else the fact that 
we must not depend on vaccine alone for the treat- 
ment of our patients. The necessary surgery to secure 
drainage and the eradication of foci of infection is 
absolutely essential, and given these conditions, and 
an intelligent use of vaccines, great results may be 
anticipated. And this applies not only to asthma, but 
to all diseases of the ear, nose and throat. 

THE EAR 

There are six more or less distinct conditions of 
aural infection, all but one related to each other, in 
which vaccines have been used with some degree of 
success, and it is proposed to consider them in their 
order of severity. 

Otitis Externa Diffusa et Circumscripta (Furuncu- 
losis of the External Ear), — It is well known how 
trying, though seemingly how trivial, this affection 
often is to patient and physician alike, and its well- 
known tendency to a succession of infections or recur- 
rences in one or both ears or alternating between the 
two. It is analogous to the ordinary acne vulgaris, 
but it is not identical with it, and it is preeminently 
a very localized process and distinctly amenable to 
vaccine treatment. As the furuncle yields ordinarily 
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to local treatment or is self-limiting, it is not until 
there is a succession of them that there is a distinct 
call for more definite immunization and prophylaxis 
against the recurring crops. Then a vaccine made 
from the infection evacuated by the knife will often 
prove most efficient in terminating the trouble. For 
treating the initial lesion this is manifestly impossible 
since by the time pus has formed in sufficient quantity 
for obtaining a culture that particular infection is 
almost at an end. 

If from the history of the case it is feared that 
there will be more following, the wise immunologist 
will proceed to have a vaccine made and administer it 
to guard against this contingency. In case the infec- 
tion is of that obstinate, painful type that shows no 
tendency to localize and soften, to "point," in common 
parlance, a stock vaccine may be utilized, since most, 
if not all, of these infections are caused by either the 
Staphylococcus albus or aureus. Left-over suspensions 
of these organisms, prepared for the treatment of 
other patients and properly preserved, frequently 
answer well for this purpose, or for use pending the 
preparation of an autogenous vaccine. If these prep- 
arations were polyvalent perhaps they would be more 
uniformly successful even than they are, although 
frequently they are most efficient. Naturally, if the 
infection has localized and pus is present there is a 
positive indication for drainage, whether vaccines are 
used or not. If they are a very fair prognosis for 
freedom from recurrence may be given. 

Acute Catarrhal and Suppurative Otitis Media. — 
Like the preceding, acute catarrhal otitis media is a 
more or less self-limited affection hardly calling for the 
artificial production of immimity except in the treat- 
ment of the nasal condition in which it has its origin. 
However, if we have it in the recurrent form, cultures 
taken from the t)rmpanum, or in default of this, from 
the nasopharynx, will produce a vaccine that will have 
a distinct limiting and prophylactic effect. Here again 
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necessary drainage must be obtained either through 
the eustachian tube or the membrana t)mipani, and the 
contributory tonsils and adenoid removed. It must 
also be remembered in estimating the results in this 
as well as the more severe variety of the same disease, 
acute suppuration, that the natural tendency is to get 
well, almost in spite of treatment and the mere fact 
that this is accomplished must not be attributed solely 
to the vaccine until a large number of cases has been 
carefully studied in detail. This has been done by 
Weston and Kolmer, as quoted in a previous paper, 
and it was shown that in a large number of cases the 
length of time for cessation of discharge in these 
suppurations was very materially reduced by the prep- 
aration and administration of autogenous vaccines. 

Chronic Catarrhal Otitis Media, — So far as the 
writer can learn by a search of the literature, by his 
own experience or by the process of reasoning, vaccine 
therapy can have but a small direct influence on our 
chronic catarrhal ears. In these the damage is done, 
and except for the treatment of the tubal and naso- 
pharyngeal condition, aggravated by repeated acute 
nasal infection, which has been discussed above, little 
can be expected from it. In this latter respect, how- 
ever, results, albeit not brilliant, may be obtained. 

Chronic Suppurative Otitis Media. — Some years 
ago, when it was first announced that the use of vac- 
cines would in large part supersede the accepted meth- 
ods of treatment for chronic suppurative otitis media, 
much doubt was expressed, and many workers took 
up the question to achieve, in the main, only disap- 
pointment. While not as brilliant, on the whole, as 
many were led to expect from one or two notable 
series reported, the method undoubtedly has its uses, 
if also its limitations, and it is the feeling of the writer 
that it should always be given a fair trial before pro- 
ceeding to the court of last resort, namely, the radical 
operation, except where very distinct contraindications 
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exist that may endanger life by delay or at least make 
all chance of success hopeless. Such contraindications 
are any symptoms pointing to the imminence of intra- 
cranial involvement, probably labyrinth suppuration, 
extensive caries of the tympanic walls, chronic mas- 
toiditis and cholesteatoma. 

However, even when success is not obtained by the 
use of vaccines in this condition and it eventually 
becomes necessary to proceed to the radical operation, 
the ground has been well prepared, a certain amount 
of immunity established, and the chances are that 
healing will be more rapid and satisfactory. The 
treatment of chronic suppurative otitis media by vac- 
cines is perhaps as complicated and difficult as that of 
any other disease in the body. Almost always a mixed 
infection, it is extremely difficult to detect and isolate 
causative organism or organisms and all depends on 
the technic employed and the success obtained in this 
very first particular. The method adopted by most 
workers in this line is to cleanse the external canal 
and middle ear thoroughly by swabbing or suction, 
sterilize with alcohol for various lengths of time, then 
by inflation or suction, produce a drop of pus or 
moisture in the middle ear and from this take the cul- 
ture with a sterile platinum loop. In this way only 
can contaminating saproph)rtes be avoided. The ster- 
ilization may be too complete, in which case no growth 
will result and it will be necessary to repeat the proc- 
ess, but no particular harm has been done other than 
the delay of a few days. 

With a potent vaccine made from the proper organ- 
ism results will depend on the proper dosage, intervals 
between doses and possibly to a certain extent on the 
local treatment which should be carried on simul- 
taneously with the vaccine administration, except when 
cases are being cared for by this method experi- 
mentally to determine its value. In these cases, no 
local treatment should be given. If a case is about 
to respond favorably to the vaccine, a local reaction 
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is first obtained on the arm at the site of injection and 
a focal reaction in the ear consisting usually of a sen- 
sation of heat, an increase and a thinning of the dis- 
charge, followed after a few days by a diminution and 
thickening. If no improvement is observed after five 
or six doses have been given, or if improvement has 
followed up to a certain point and then ceased, the 
vaccine treatment is discontinued, the patient allowed 
to rest for a few weeks, and further cultural studies 
made of the ear, at which time it may be determined 
that the type of organism has changed and that a 
fresh vaccine will be made up of a new group of 
organisms. No one is justified when a mixed culture 
is obtained, as it usually is, in picking out one or two 
organisms and discarding the others. All organisms 
included when the culture has been taken in the way 
outlined above, should be made into vaccine. By this 
it is meant they should be plated out and grown sep- 
arately and mixed finally. Many early failures in the 
hands of the writer were due to arbitrarily picking 
out certain organisms which were thought to be causa- 
tive and discarding others, notably the Bacillus pyocy- 
aneus, which was not supposed to be pathogenic. It 
was found, on the contrary, that the B. pyocyaneus, 
when included in the mixtures or when used in pure 
cultures, gave probably the best results of all vaccine 
treatment. 

It is impossible to say in what proportion of chronic 
suppurative otitis media the discharge can be arrested. 
It is not well to use the word cure because of the well- 
known tendency to recurrence after any method of 
treatment, and while it seems probable that this ten- 
dency is much less after proper immunization, still it 
must be recognized that it exists. In studying results 
also, just as in the acute diseases mentioned above,' it 
must not be forgotten that many of these ears become 
dry under ordinary treatment or even without, so 
that due allowance for this must be made. In arriv- 
ing at conclusions as to the value of vaccine in this 
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disease, care should be used in excluding as far as 
possible this spontaneous result by taking only cases 
of proved chronicity which have been under all other 
methods of treatment for a long period of time. 

A series of fifty cases of this t)rpe, recently reported 
by the writer and his assistant, M. S. Ersner, showed 
dry ears obtained in only 46 per cent. But in view of 
the fact that otherwise all of these cases would have 
gone to radical operation for a cure, it would seem 
that something has been gained. The problem here, 
it would seem, is to find some method of determining 
which organisms are the true pathogenic ones. This 
was attempted last year in connection with the series 
just mentioned and twenty-five complement fixations 
were done on these cases, with a negative result in all. 
The reasons for failure were possibly the facts that 
only three polyvalent collections of organisms were 
used as antigens or because of the extreme local char- 
acter of the process in the middle ear and the con- 
stant lack of sufficient antibodies in the blood to give 
the reaction. Much work might be done along this 
line to very great profit. In this same series of cases 
there were no positive Wassermann reactions among 
the failures, but there were five positive von Pirquet 
tests. 

Mastoiditis and Its Complications. — No one will 
advocate dependence on vaccines for the treatment of 
a case of acute mastoiditis if this is avoidable, though 
it is conceivable that they may be used if for some 
reason operation is out of the question or might bring 
added danger. There would be no objection to their 
use during the period before operation of a slowly 
developing mastoiditis. They would at least do no 
harm and would probably raise the patient's resisting 
power sufficiently to make quick recovery possible. 
They must, however, in no sense be considered to take 
the place of the mastoid operation in case this is pos- 
sible and imperative, but several times in the practice 
of the writer and many times by personal reports to 
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him from other practitioners, the administration of 
vaccines has put a definite check to a slowly progres- 
sive mastoiditis or has been the determining factor 
toward resolution in one' that was at a standstill. 

While definite failures to produce this result have 
also been reported, it is the opinion of many that it is 
often a useful procedure. That it is dangerous teach- 
ing is evident, as it may hold out hope for recovery 
until the time of election for operation is past, and 
vaccine should therefore be used with the greatest care 
and judgment in mastoiditis and the indications for 
operation closely watched. At the time of operation, 
pus recovered from the mastoid should always be sent 
to the laboratory for bacterial diagnosis, and it is the 
writer's custom either to have a vaccine made at once 
or at least to keep subcultures going until it is deter- 
mined that a vaccine will not be needed. The first 
method is preferable, as it is very little more trouble- 
some and the vaccine is ready for use if the case does 
not progress satisfactorily. Indeed, it would seem 
wise to use the vaccines in all cases as soon as pre- 
pared after operation, since healing is more prompt 
by their use. When we come to intracranial compli- 
cations and general septicemia, vaccines are of no 
avail. In this acute general process antitoxins and 
sera should be the more scientifically correct, but evi- 
dently do not seem to have been of very much use in 
practice. 

STOCK VACCINES 

The writer has an open mind as to the relative values 
of autogenous and stock vaccine. That the latter is 
often of value in cases in which the autogenous prod- 
uct has failed is beyond question from any one who 
has done much of this work. Indeed, the whole theory 
of prophylactic immunization depends on this fact, so 
well exemplified in the case of t)rphoid fever. So far 
as it has gone, also, the vaccine treatment of ozena 
by a polyvalent stock vaccine has proved eminently 
satisfactory in the hands of Horn. It can readily be 
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seen how this may be so, if the suggestion of a basic 
protein common to all bacteria, or at least to asso- 
ciated groups, be accepted, giving at least partial 
immunity, and it is equally evident that it may fail 
in certain instances, notably the streptococcus group, 
since there are so many different varieties with widely 
separated characteristics and of greatly differing 
degrees of toxicity. 

The subject of bacterial therapy is an absorbing one 
to most practitioners, and since commercial vaccines 
have been supplied in such quantities and made so 
readily obtainable, it has been used by thousands who 
doubtless understand little of the therapeutic action 
of the agent being used. Frequent warnings have 
been issued against the indiscriminate use of vaccines 
and the dangers attendant on their employment. The 
question is often asked whether under the circum- 
stances a nonbacteriologist is justified in their use and 
if the danger is not greater than the chance of cure. 
The writer, while he formerly inclined toward this 
view, after having given several thousand injections 
in clinic and in private practice and being cognizant 
of as many more, has yet to see any more harm result 
from their use, even if not always intelligent, than 
from an equal number of ordinary hypodermic injec- 
tions. One or two cases have been reported to him 
with somewhat severe reactions, alarming at the time, 
but this may happen with almost any form of therapy. 
Of course the claims of the makers of commercial 
vaccines are usually absurd and misleading, although 
it is surprising how many men of intelligence will 
accept them at times, even in the face of all reason. 

SUMMARY 

To summarize briefly, the writer feels that if vac- 
cines have not fulfilled all of their early promise, they 
have at least given us a very effective extra means of 
combating infection, especially if used in conjunction 
with skilful and intelligent surgery; that little harm 
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will or can result from their use, even by the novice, 
provided the injections are given hypodermically, 
rather than intravenously, as in the latter method the 
reactions are at times exceedingly severe and alarm- 
ing. In a number of instances, notably ozena, it seems 
as if vaccine therapy alone might solve a problem 
which has been puzzling clinicians hopelessly for years, 
and until some more efficient substitute is discovered, 
vaccine therapy has its distinct place as a therapeutic 
measure in diseases of the ear, nose and throat. 
1736 Pine Street. 
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ABSTRACT OF DISCUSSION 

ON PAPERS OF DSS. DAVIS AND COATES 

Dr. Daniel W. Layman, Indianapolis: I have had some 
experience in the use of autogenous vaccines in the treatment 
of cases of chronic suppuration of the accessory sinuses. As 
far back as 1912-1913 I used the autogenous vaccine in the 
first group along with the regular routine treatment In 
almost all of these cases we established thorough drainage 
by operative procedure, whether it was a conservative or radi- 
cal case, and after the effects of the operation subsided we 
commenced this series of cases with autogenous vaccines, 
made both in the regular way and by animal experimentation. 
Most of these cases were of the staphylococcus type, staphy- 
lococcus aureus predominating. In the second group we used 
the autogenous vaccine without the necessary operative pro- 
cedure. These patients refused nasal surgery and so I car- 
ried them along as well as I could with only the vaccine. 
Then in the third group of cases, just for comparison, I used 
the regular method of treatment without any vaccine what- 
soever. I think that my results were about the same as Dr. 
Coates reports; that is, that the vaccine is a material aid in 
the treatment of chronic suppurative disease of the accessory 
sinuses along with the routine treatment and necessary nasal 
surgery. In other words, it is absolutely necessary to estab- 
lish thorough drainage and ventilation, and that the vaccine 
therapy per se, that is without assistance of other treatment 
failed to be of any benefit as a therapeutic agent 

In the third group I used routine treatment and operative 
procedures when necessary, but without the aid of vaccines. 
Compared with the first group they did not do as well. In 
other words, I found that autogenous vaccine is a valuable 
aid in the treatment of chronic suppurative conditions of the 
sinuses where the treatment has been given to establish proper 
drainage and aeration of the sinuses. In regard to the 
treatment of acute rhinitis, I have not had any experience with 
autogenous vaccines, but I have had some experience with 
the stock vaccines. Two or three men who worked in a 
drug house came to me with bad colds in the head. They 
brought with them some stock vaccines and wanted me to 
try them out I did so and got fairly good results. I did not 
use the stock vaccines during the acute attack, but waited 
until the acute attack was over and then gave the vaccine 
at three or four day intervals, about three or four doses 
altogether, increasing the strength from time to time. The 
treatment with stock vaccines of ordinary colds not only 
with the clerks as above mentioned, but with other patients, 
has been quite satisfactory. 

Dr. John A. Pratt, Aurora, 111. : I have been lucky in my 
vaccine cases. I have had very good results. I use both the 
autogenous and the stock vaccines. In cases where I do not 
have the time to make the autogenous vaccine, I have taken 
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the autogenous vaccine of other cases and miiced it with the 
stock vaccine and injected that. In that way I thought I 
would be able to obtain a vaccine of the local germ, of a 
local infection that was going round, and these cases have 
seemed to improve. Cases of sinus trouble have improved 
very rapidly in my hands with vaccines. It does not seem 
to make very much difference whether it is autogenous or 
stock. One case of tuberculous middle ear discharge ran a 
long time. She did not improve under the autogenous vaCc- 
cine, and at that time an old gentleman came in who had a 
running ear for years, so I decided to try this woman's 
autogenous vaccine on the old man. I gave him three injec- 
tions and the ear dried up and was cured. That was about 
five years ago. He was in my office before I came away 
and I asked him about his ear and looked at it, and it was 
perfectly dry. In the woman I had no improvement what- 
ever. This possibly may be, as Dr. Davis indicates, leukocy- 
tosis, but I have seemingly had some results from the vaccines. 

Dr. David John Davis, Chicago: Many phases of this 
problem are unsatisfactory to discuss at the present time. We 
need more data and especially do we need control observa- 
tions. It is remarkable how little control data exist in vaccine 
work. There is no doubt that reactions occur after vaccines 
and that good results have followed their use in some cases 
but the question centers around the idea of specificity. In 
other words, have these reactions a specific curative value? 
At present data is rapidly accumulating indicating the non- 
specific character of the results. It is an interesting fact that 
so far as animal diseases are concerned we do not know of 
any instance where vaccines are curative. This is in striking 
contrast to the role that vaccines play in animal diseases for 
prophylactic purposes. This is true of natural and experi- 
mental animal diseases. For example, Dr. J. J. Moore has 
shown that in rabbits already infected with streptococci, vac- 
cines have no appreciable effect on the course of the infection. 
However, if the vaccines have been given some time previous 
to the inoculation the animal may be protected to some degree 
at least. 

Dr. George M. Coaxes, Philadelphia: Laboratory men and 
clinicians are very apt to differ, and it seems to me very 
necessary that they should get together more closely than 
they have in the past. Animal experiments prove a great 
deal from their standpoint, but it is only by using the results 
of these in combination with the work of the clinicians that 
we get ideas about the value of our methods of treatment. 
In regard to specificity, I always supposed that if we did 
not get results with the autogenous vaccines it was due to 
the fact that we did not have the specific organism. If this 
new theory is to be accepted it wipes that out — the §tock vac- 
cines will probably give as good results as the specific vaccines. 
We are at the beginning of this method of therapy, after all. 
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THE POSSIBILITIES AND LIMITATIONS 

OF NONSURGICAL BRONCHOSCOPIC 

TREATMENT 



ROBERT F. RIDPATH, M.D. 

PHILADELPHIA 



GENERAL CONDITIONS OF PATIENTS REQUIRING BRON- 
CHOSCOPIC EXAMINATIONS 

The patients and their conditions will vary as does 
the rainbow. They are usually those who have been 
treated from one month to a number of years by many 
different doctors. The majority are more or less 
emaciated, from the persistent cough and the knowl- 
edge of something wrong in their chest for which they 
have received no relief. Some are sent direct by their 
physicians; others, having developed the dispensary 
habit, going from one hospital to another, finally hear 
of your wonderful bronchoscope and through curios- 
ity as much as the desire for a cure come into your 
hands. Dependent on the special condition of our 
patient, we find the general condition. Hence, the 
asthmatic with his barrel-shaped chest ; the tubercular 
laryngetic, with hoarse voice and almost continuous 
expectoration of frothy consistency; the hysterical, 
who seemingly imitates all or any one of the many 
symptoms of disease. Generally speaking, however, 
they are perfectly willing to undergo any examination 
or instrumentation, to have a correct diagnosis made 
with the possibility of a cure. 

POSSIBILITIES OF DIAGNOSIS GREATER THAN BY OTHER 
MEANS 

That the routine use of the bronchoscope is of inval- 
uable advantage in obscure diagnosis is being demon- 
strated constantly. Tumors or growths outside of the 
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trachea or bronchial tube pressing and occluding the 
lumen are of frequent diagnostic occurrence. Calcare- 
ous deposits on the tracheal rings are as easily seen 
as though they were on the finger nails. False mem- 
brane of diphtheritic or other origin is found and 
removed with entire relief from the offending symp- 
toms. Papilloma or other growths causing cough, 
dyspnea, reflex spasms of unwarranted severity, and 
either mechanically or clinically producing coughs, 
rales, expectorations, hemoptysis, malnutrition with 
greater susceptibility to other or all diseases are diag- 
nosed and removed. Ulceration of various causes, 
tubercular or otherwise, are seen and medical agents 
applied. Strictures are dilated, asthma and tracheitis 
treated, all of these and many more are to us an open 
door through which we see many more possibilities in 
the future. 

TREATMENT OF DISEASES AND CONDITIONS BY LOCAL 
MEANS 

Tracheitis, or tracheal bronchitis, is one of the most 
frequent conditions we come in contact with. Like 
bronchial asthma, it appears in two forms: first, as 
highly inflamed or mucous-covered areas of mucosa, 
extending around the whole lumen of the bronchi, or 
as patches along its walls, varying in size from a large 
pinhead to from one half to an inch in length ; second, 
we may find a dry condition, the secretions, if any, 
having formed hard crusts or scales of a dark or 
greenish hue. We are rather inclined to think the sec- 
ond condition is simply a later development of the 
first. It is within the realm of possibilities to follow 
the course of the disease from the original infection 
with the organisms producing the irritation, nature 
doing her part by sending leukocytes in abundance to 
stop the offending invasion ; then tracing the outpour- 
ing of these through the mucosa with senun, constitut- 
ing in this way secretion, with the corresponding 
tubular cough and expectoration. If resolution tak^s 
place, our patient is well; if not, the mucosa, as a 
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result of the drying of these secretions and the almost 
continuous cough, breaks down in places and ulcera- 
tions form. 

The etiology is many sided. It may be due to the 
occupation as in the case of a stone or marble worker, 
or workmen breathing the fumes from iron molding 
or various vapors of acids ; chauffeurs who drive con- 
tinuously, inhaling quantities of dust. Bad hygienic 
surroundings may be the cause, or it may be produced 
by a condition of the upper air passages necessitating 
mouth breathing, in which we have lack of proper 
filtration, warmth or moistening of the inspired air; 
it may be due to sinus involvement, the continuous 
heavy bacteria laden discharge inflaming the pharynx 
and continuing by gravity or osmosis, finally reaching 
the larynx and trachea. 

The treatment naturally divides itself into two 
methods: that appropriate for the first condition and 
that suitable for the second. We have found applica- 
tions of glycero-tannin, applied by tampons, to be the 
ideal treatment of the first division. These are to be 
used every other day, the whole lumen of the trachea 
or bronchi to be carefully gone over and painted. For 
the later development several therapeutic agents sug- 
gest themselves. We must first remove all incrusta- 
tions, touching the underlying ulceration with silver 
nitrate, or other silver preparation, or a 10 per cent, 
alcoholic solution of iodin. The dry, reddened mem- 
brane responds best to stimulation by the ultraviolet 
ray. This is applied by means of a vacuum through 
the bronchoscopic tube, giving not more than one 
sixteenth inch spark at any time. As you all are 
aware, high frequency current is one of our most 
refractory agents, always wishing to go the long way 
to a given point instead of the short ; and for this rea- 
son we have had considerable trouble in perfecting a 
properly insulated applicator for its use. The ultra- 
violet ray or spark when applied in this manner stim- 
ulates the mucosa to greater activity and acts as a 
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tonic to the underlying arterioles and nerve filaments, 
dilating the blood vessels to their proper caliber. I 
have stated the length of spark on account of the great 
number of electrical machines on the market, with 
their various rating^ of voltage and amperage, thus 
confusing and complicating the treatment. The cur- 
rent acts in two ways, a one-thirty-second to ^ one- 
sixteenth-inch spark acting as a stimulant, whereas a 
larger, stronger spark is destructive in character. . 

Bronchial asthma can be traced, diagnosed and 
treated by bronchoscopic means in a surprising number 
of cases, although all available literature on the sub- 
ject clouds the causative factor of this condition with 
many theories. If we expect to find the same clinical 
picture in all cases, we will fail utterly, for just as 
patients differ in all other characteristics, so their bron- 
chial picture varies. As Jackson* has truly said, in 
order to get an accurate picture, it is necessary that the 
examination be done without any anesthesia, general 
or local, in at least one of the sittings with each patient, 
so that the bronchoscopic picture shall not be altered 
by the application of the anesthetic. The writer 
reported a case* the causative factor of which was a 
papilloma situated on the carina, and the removal of 
which gave immediate relief and permanent cure. 
Another case was found to have its exciting cause in 
quite a large ulceration between the second and third 
bifurcation on the right side ; the treating and healing 
by bronchoscopic means was followed by entire relief 
of the patient's asthmatic attacks. In the majority of 
cases, however, we have found the mucosa of the 
trachea and bronchi red and swollen, here and there ♦ 
covered with stringy, mucilagenous secretion, the 
removal of which, in quite a number of cases, disclosed 
ulcerations. I have never seen, as Freudenthal* 
records, the appearance of a scarlike mass obstructing 
the entire lumen of the bronchus, but have frequently 



1. Jackson: Pectoral Endoscopy and Laryngeal Surgery, p. 478. 

2. Ridpath, R. F.: Laryngoscope, 1914, xxiv, 942. 

3. Freudenthal: New York Med. Jour., June 24, 1911. 
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seen the lumen partially occluded by such masses. I 
would divide the cases of bronchial asthma into two 
general classes: those in which we have an inflamed, 
dry mucosa, which may or may not have a local lesion 
in the tubular air passage; and those in which the 
mucosa is inflamed and swollen, causing a lessening of 
the general lumen of the trachea or bronchi, and in 
which the secretion is copious ; the primary factor may 
or may not be locally situated. Dr. James Adams has 
justly pointed out that asthma in most cases is essen- 
tially a toxemia and no treatment can be successful 
without recognition of this fact. If we take into con- 
sideration the many elements which may enter into 
the morbid anatomy of asthma, such as the nasal pas- 
sages, alimentary tract, blood, urine, malformation and 
toxemia from scores of causes, we can readily see that 
the bronchoscopic appearance of the mucosa of the 
respiratory tubes also must vary according to the excit- 
ing factor. When all other possible causes have been 
eliminated and no apparent reason assigned, broncho- 
scopic treatment may be resorted to with numbers of 
cures reported. 

Ephraim* reports six patients cured, eleven 
improved and twelve not influenced by endobronchial 
treatment. He used a mixture of novocain, epi- 
nephrin, and normal salt solution, later reporting 133 
patients treated with a spray of epinephrin and novo- 
cain with excellent results. Greenwald'^ reports good 
results following repeated applications of 1 to 10,000 
epinephrin. 

Personally, in the treatment of the conditions 
described in the first division, I proceed as follows: 
If the trachea is dry or inflamed, the proper treatment 
is to build up the mucosa as any other mucous mem- 
brane in the same condition. We first relieve the con- 
gested arterioles of the excessive blood by spraying 
with 1 to 5,000 or 1 to 10,000 epinephrin in normal 

4. Ephraim: Monatschr. f. Ohrens., 1913. 

5. Greenwald: Munchen. med. Wchnschr., 1913. 
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salt solution, after which may be applied by local 
tampons equal parts of compounded tincture of ben- 
zoin and boro-glycerid ; or a silver solution, or a spray 
of pure liquid petrolatum with 1 per cent, ichthyol 
applied to all diseased areas. This should be repeated 
in three days and continued at that interval for five or 
six times to note any effect. If the case is one of the 
second variety, the secretions must be removed by 
vacuum, all masses of mucus removed, the ulcers 
treated with silver nitrate 10 per cent., and a local 
application of glycero-tannin to the mucosa. This 
should be repeated twice weekly. 

Papilloma of the larynx in children occurs in two 
forms. In one form the growth disappears spontane- 
ously, in the other, surgical or other means are 
required. That papilloma occurring in children is 
more frequently cured spontaneously there can be no 
question. Of those patients requiring treatment, I am 
permitted in this paper to speak only of other than 
surgical means, of which there are four methods of 
treatment: (1) fulguration, (2) radiiun, (3) Roent- 
gen radiotherapy, and (4) medicinal agents. 

Fulguration by means of high frequency current is 
unquestionably a curative agent to be considered in 
this condition and if persisted in for several treatments 
will effect a cure ; the only disadvantage exists in the 
growths which lie under the cord, their position being 
almost inaccessible for fulguration treatment. Har- 
mon Smith* reports exceedingly satisfactory results by 
this means. 

Radium in every case thus far reported has not only 
affected a cure, but seemingly prevents recurrence. 

Roentgen radiotherapy has never been used to any 
great extent, but should have a curative effect if prop- 
erly given. I am rather inclined to believe that a series 
of applications of the Roentgen rays will limit the 
frequency of return in those cases which have had 
operative treatment. 

6. Smith, Harmon: Laryngoscope, 1913, xxiii, 1029. 
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Delevan uses applications of alcohol, starting with a 
50 per cent solution and increasing the strength as the 
treatment progresses. We must, however, be exceed- 
ingly careful not to have the applicator dripping. 
E. L. Jones has had excellent results from a saturated 
solution of salicylic acid in alcohol. 

I have used fresh pineapple juice in one case with 
entire destruction of the growth, the action of the juice 
seemingly to shrivel the papilloma ; the only disadvan- 
tage is in the number of applications necessary, requir- 
ing a dozen or more. I do not think tracheotomy is 
necessary before using any of these applications, but 
all medication must be applied direct to the papilloma 
and not indiscriminately to any and all of die laryn- 
geal mucosa. Papillomas in adults are on the whole 
more amenable to treatment than similar growths in 
children and decidedly less liable to return. 

It is also well to remember that benign growths 
proliferate on the surface and do not infiltrate. 

The significance of tuberculosis of the larynx, 
trachea and bronchi is too well known and appreciated 
by the profession to need emphasis or repetition. With 
the aid, however, of bronchoscopic methods more light 
and quicker diagnosis and treatment are made pos- 
sible. In practically all literature obtainable tubercu- 
losis of the larynx and trachea are considered secon- 
dary to pulmonary involvement, and yet case after 
case coming under my care, when examined broncho- 
scopically have both clinically and microscopically 
been diagnosed tuberculosis without showing any 
pulmonary lesions, either clinically or by means of 
Roentgen-ray examination. Granting that the lung 
tissue is possibly better soil for the growth' of the bacil- 
lus and the trachea and larynx become involved sec- 
ondarily, I am unable to see any reason why the 
interarytenoid tissue, the cartilages or the mucous 
membrane could not be primarily infected, extension 
and invasion of the lung tissue taking place secon- 
darily. 
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Dr. George Wood in his admirable article has clearly 
demonstrated the frequent involvement of the tonsils 
with tubercle bacilli, also that the tonsils act as a 
portal of entry for the disease into other portions of 
the body. 

As the tonsil is so frequently involved, it does not 
require such a vivid imagination to reason that the 
same infection might, and does, occur primarily in the 
larjmx and trachea; the only reason of our inability 
to properly diagnose the cases has been due to our- 
selves, and the close simulation of beginning tubercular 
laryngeal inflammation to simple acute or chronic 
laryngitis. 

With the routine use of the bronchoscope, I believe 
that another era has dawned for diagnosing and treat- 
ing tuberculosis in its incipiency. According to Cas- 
selberry^ one of the earliest and most destructive of 
the initial tubercular changes in the larynx and one 
which may precede by years any more active develop- 
ment is the mammillated hyperplasia commencing at 
or near the subglottic portion of the base of the vocal 
process and gradually marked by a furrow in the vocal 
angle. This later ulcerates into vaguely outlined mar- 
gins with mouse eaten edges, their base covered with 
granulation tissue. Infiltration and edema may now 
occur with extension of the disease. St. Qair Thom- 
son reports 50 per cent, of those who die from tuber- 
culosis show laryngeal involvement at postmortem 
examination, and further states that in ninety-nine out 
of 178 patients with laryngeal tuberculosis treated in 
the past three years, the disease was either arrested 
or improved. Brull reports 58 per cent, of the patients 
clinically cured and of these, 31 per cent, remained 
cured. While the local treatment for this condition 
affecting the epiglottis and larynx can be pursued by 
the direct bronchoscopic method, the suspension 

7. Casselberry: Infective Lymphoid Growths of the Larynffo- 
pharynx, Secondary to Sinus Suppuration, Thb Journal A. M. A., 
Feb. 13, 1915, p. 576. 
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laryngoscope of KiUian or Lynch is much to be pre- 
ferred, affording the operator both hands free and 
close range examination. The treatment is to destroy 
the local lesion either by surgical means, with the curet 
or by electrically or medicinally cauterizing the area. 
Patients must be cautioned about the resulting edema 
from these treatments and instructed of its dangers. 
I would suggest to treat only a small portion of the 
infection at one sitting, thereby reducing the danger 
from edema. If the ulceration occurs in the trachea 
or bronchial tree, cauterization may be done by beaded 
chromic acid or trichloracetic acid. 

Catarrhal hypertrophies of the mucosa appear as 
swollen, inflamed, spongy areas extending into the 
lumen of the trachea or bronchi and lessening its diam- 
eter. The secretion is usually found to be very tena- 
cious and hard to remove. The treatment varies with 
the condition present, from the use of glycero-tannin, 
or a 2 per cent, solution of silver nitrate, to the appli- 
cation to the swollen areas of chromic acid, used as a 
bead on an applicator. 

Bleeding from any of the arterioles of the mucosa 
is easily seen. It may originate from a tuberculous 
lesion, malignancy or aneurism and the treatment 
should be instituted according to the condition. 

Stricture or stenosis of the trachea or bronchi occurs 
mainly from outside sources. Goiters, enlarged thy- 
mus, tiunors of the esophagus, mediastinal or thoracic 
tumors and aneurism may produce it, and with removal 
or treatment of the original cause we have a decrease 
or a cure of the stenosis. 

Syphilis of the tracheobronchial tree may also occur. 
In spite of the frequent involvement of syphilitic 
lesions in the laryiix, the finding of lesions in the lower 
air passages is a rarity. These lesions may be inflam- 
matory, ulcerative or gummatous. A therapeutic or 
Wassermann test is, however, necessary for confirma- 
tion and exclusion of tuberculosis. 



Digitized by 



Google 



NONSURGICAL BRONCHOSCOPIC TREATMENT 221 

For vocal nodules, Wylie recommends very highly 
the use of the galvanocautery point. Great care, how- 
ever, must be employed in its use. A saturated solu- 
tion of magnesium sulphate repeated every other day 
or very small applications with trichloracetic acid will 
practically always give us the desired curve. 

Cystomas, according to Jackson, have been known 
to be cured after galvanopuncture, but he also states 
that we must be sure to destroy the sac. 

LIMITATIONS 

As all procedures must necessarily have their limi- 
tations, so we meet with finitude in bronchoscopy. 
Patients with valvular heart disease, those having any 
cardiac lesions with failure of compensation, are prac- 
tically barred from a bronchoscopic examination, first, 
because of the excitement caused by the examination, 
and second, by their inability to stand the local anes- 
thesia. Patients with long-standing cases of asthma, 
with the typical barrel-shaped chest and the abdomi- 
nal breathing, more or less constant cough, dyspnea, 
thick tenacious mucus and expectoration do not stand 
the examination well even if the tube can be passed 
at all. They are also very susceptible to cocain and 
the examination of these patients is almost impossible 
without its use on account of the chronic inflamma- 
tion of the membrane. People with short, thick necks 
with their inability to flex the head on the back of 
the neck are numbered among the class of broncho- 
scopic impossibilities. Arthritis occurring in any ver- 
tebral articulation precludes examining the trachea. 
In serious cases of dyspnea the application of cocain 
with the instnmientation would be extremely danger- 
ous. Dyspnea may increase if the larynx is stenotic 
before operation, necessitating tracheotomy. Anky- 
losed jaws naturally would make an examination 
impossible. Aneurism might not only produce pres- 
sure, with a corresponding convexity to the tracheal 
circumference, but with the increased blood pressure 
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accompanying it. This condition demands great cau- 
tion, not to speak of the danger of rupturing the 
aneurism, an accident which occurred in one of Col- 
lier's cases. Apoplexy and arteriorsclerosis are contra- 
indications. Goiter if of sufficient size to press on 
the tracheal rings or cartilages will be sufficient 
mechanical obstruction to limit an examination. 
Idiosyncrasy to cocain may induce toxic syncope. 
Serious hemorrhage could occur only in a 
hemophiliac. 
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THE POSSIBILITIES AND LIMITATIONS 
OF SUSPENSION LARYNGOSCOPY 



ROBERT C LYNCH, M.D. 

NEW ORLEANS 



Suspension laryngoscopy as a procedure is so new 
that the proverbial pendulum has hardly begun to 
swing in either direction. In the first place, Sire you 
entirely satisfied with the instruments as they are 
shown to you at this time ? Is it probable that the last 
word has been spoken in this regard? I may answer 
this by saying that I am constantly looking for a more 
simple instrument than the one I have been using. 

It would seem that the mechanics involved is on a 
sound foundation and the principle as proposed by 
Killian is faultless, yet modern ingenuity may change 
our method considerably. 

As we view it today, suspension laryngoscopy is not 
to be practiced successfully with any instrument 
designed primarily to sell for $10. The act of suspen- 
sion is not a simple, safe operation and if we elect to 
suspend our patient with an instrument that is flimsy, 
fragile and too dainty to bear the burden, you will lay 
your patient open to the possibility of a serious termi- 
nation and yourself to criminal negligence. 

You must bear in mind that in order to convert the 
curved road from the teeth to the vocal cords, with the 
mouth wide open, into a straight path, there is required 
a considerable amount of power and a certain amount 
of muscle relaxation, the one bearing a direct propor- 
tion to the other ; and in addition must be considered 
the possible variations in normal anatomy designed 
apparently to defeat your purpose. 

This means that one must use more power than the 
uninitiated realizes and must apply this in a manner 
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that is perfectly safe in its every detail. There are 
required rigid, strong, well-built instruments, which 
will withstand any strain to which they are subjected. 

It is an easy matter to view the larynx through a 
Jackson or Mosher spatula, and the application of 
either model in trained hands is practical without pain 
or danger to the patient, and not uncomfortable to the 
operator. In the use of this, however, one hand is 
busy with the spatula, and whatever further is done 
must be accomplished through a closed or split tube. 

With suspension the chief advantage is in seeing the 
parts in their entirety through a wide-open mouth and 
in obtaining a view limited only by the boundaries of 
nature, with no part of the instrument in the field, and 
with both hands free to work as the indications require. 
One examines more minutely and by direct vision 
selected areas, using one or both hands to acquire the 
view. One sees plainly before him the entire interior 
of the oral cavity, the mesopharyngeal and hypopharyn- 
geal spaces, the mouth of the esophagus, and the pos- 
terior and interior aspects of the larynx and trachea by 
such a broad view as is impossible to acquire by any 
other means. For instance, to look into the ventricles 
of the larynx either by my tilting mirror or directly, 
or to see the inferior surface of the vocal cords, either 
by a mirror placed below them or by actually lifting the 
cord so as to bring the under surface into view is a 
possibility under suspension only. 

To study the larynx in health and disease by the 
tactile sense is an entirely new experience in this field. 
For one who has been trained in the old school of 
mirror, tongue napkin, applicator or forceps to be per- 
mitted to sit before his patient with the larynx entirely 
exposed in such a manner that no part will be lost 
sight of; to view each detail carefully, slowly and 
deliberately and to have the perfect assurance that 
nothing that the patient can do will in any way alter or 
disturb the view ; then to proceed deliberately to study 
each detail by the sense of touch and sight combined ; 
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to palpate tumor masses ; to feel the extent, character 
and depth of ulcerated and indurated areas ; to deter- 
mine the progress of proliferating, inflammatory and 
new growth formations; to study the muscular move- 
ments of the vocal cords during respiration and phona- 
tion and to search the nooks and comers for evidence 
of disease, must awaken in him a sense of delight and 
satisfaction similar to that experienced by the skilled 
diagnostician who palpates a stone or abscess in the 
pelvis of the kidney or an aneurysm of the conunon 
iliac artery, or a gynecologist who recognizes an early 
extraruterine pregnancy. 

Now, to proceed further and to remove by dissection 
a tiunor or cyst growing from any locality in the same 
manner and with the same instruments, slightly modi- 
fied, as the general surgeon would select to remove a 
similar mass from the skin surface ; to pass a broncho- 
scope between the vocal cords down into the trachea 
of an infant or young child ; to remove a foreign body 
from the trachea by means of forceps unaided ; to curet 
and cauterize ulcerated areas accurately without danger 
of injuring the normal structures surrounding the field 
of operation; to do a plastic operation on a selected 
part and to be able accurately to place stitches when 
and where needed; to introduce the esophagoscope or 
to remove from any area within the field of view a 
specimen of tissue for the microscope — these briefly 
are some of the present possibilities of suspension 
laryngoscopy. 

It must be borne in mind that the suspension appa- 
ratus is not intended as an instnunent for ordinary 
office examination, nor is it to be used when one wishes 
merely to see the lingual tonsil or the mouth of the 
esophagus, nor will it ever replace the use of the bron- 
choscope or esophagoscope. In fact, it is not intended 
to replace the ordinary throat mirror or the various 
direct spatulas or the tubes. Its field of usefulness is, 
as I have tried to outline, separate and distinct from 
all other methods known to us. 
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One acquires skill in its use with a little practice, but 
like all delicate manipulations, a certain amount of 
continuous practice is essential to best results. For 
this reason if one has but a limited field or a small 
clinical service in which facilities are limited, the sus- 
pension will not be a valuable addition. It is not 
intended for use in makeshift, impromptu operating 
rooms, with kitchen tables, ironing boards and the like 
for equipment. 

Flimsy mouth gags with sliding tongue plates, having 
a handle and hook attached, will not replace the care- 
fully constructed instruments presented to you by Kil- 
lian and myself. So long as the principles involved 
remain as we now consider them, this type of instru- 
ment can yield nothing but failure to you and throw 
discredit on the procedure, so I caution you against 
them as a class. 

Fixed cervical vertebrae throwing the chin near the 
sternum or any other similar deformity which would 
render it physically impossible to open the mouth or 
convert the curve into a straight line would contra- 
indicate the use of the apparatus. 

A large epithelioma at the base of the tongue with 
cervical gland involved and one or both pillars of the 
pharynx indurated would likewise contraindicate 
its use. 

In those cases in which thyrotomy and low trache- 
otomy have been done in persons with long necks, if 
the larynx seems to drop lower into the chest cavity 
than the normal and the resulting scar from previous 
operations limits the free extension of the chin, I have 
found it impossible to see by suspension any more 
than the posterior aspects of the arytenoid cartilages. 

Lastly, one has the privilege of discretion in the 
selection of his subjects for suspension, and this he is 
expected to practice at all times and with due regard 
for patient and apparatus alike. 

634 Maison Blanche Building. 
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MECHANICAL PROBLEMS OF BRONCHO- 
SCOPIC AND ESOPHAGOSCOPIC FOR- 
EIGN BODY EXTRACTION 



CHEVALIER JACKSON, M.D. 

PITTSBURGH 



In dealing ^ndoscopically with foreign bodies lodged 
in the larynx, trachea, bronchi or esophagus, it is fun- 
damentally necessary to remember that the problem is 
not simply to remove the foreign body but to remove it 
with little or no risk to the patient. It is always neces- 
sary to remember that a patient is far safer with a for- 
eign body in his air or food passages than he would be 
if the intruder were ruthlessly torn out at all hazards. 
Ruthless withdrawal is comparable to the act of the 
ignorant farmer who hitches a team of horses to the 
malpresented calf. Only in the rarest instances is 
immediate removal necessary, and it is far better to 
desist at once if at the first bronchoscopy it is found 
that special instruments will need to be devised to 
remove the intruder. On the other hand, it is never 
wise to make the first bronchoscopy without having 
prepared beforehand everything that can possibly be 
needed, so far as it is possible to foresee from a study 
of the roentgenogram, history, S3rmptoms and physical 
signs. 

The experience resulting from the encounter with 
foreign bodies of almost all conceivable shapes and 
substances has resulted in an armamentarium which 
probably can deal with all kinds of foreign bodies. 
When the bronchoscopist first catches sight of a for- 
eign body for which he has been searching, the temp- 
tation to seize it by whatever part is visible and to pull 
on it with all the strength of which his forceps are 
capable is very great; and one might say that the 
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temptation is greater directly as the duration of the 
search. Yielding to this temptation has been the cause 
of more mortality in foreign-body bronchoscopy and 
esophagoscopy than any other single factor. More- 
over, hasty, injudicious traction of this kind will very 
often not only fail to remove the foreign body but will 
so complicate the situation as to render subsequent 
removal exceedingly difficult. In other words, the 
mechanical problem is converted from a very simple 
into a very complicated one, just as pulling on a tangled 
mass of string will render subsequent disentanglement 
difficult or impossible. Therefore, it may be stated that 
there are three reasons why the study of the mechanical 
problems of foreign-body extraction constitute the 
most important study in foreign-body endoscopy. 
These three reasons are : 

1. Attempted endoscopic removal of a foreign body 
by seizure on any presenting part, followed by traction 
without proper study of the mechanical problem, ends 
in a high percentage of mortality. 

2. Such attempts frequently fail to remove the for- 
eign body. 

3. Such attempts frequently complicate the problem 
so as to render subsequent removal exceedingly diffi- 
cult, converting an easy problem into a difficult one, 
or even into one impossible of endoscopic solution. 

The following considerations of solutions of mechan- 
ical problems are based on the successful endoscopic 
removal of foreign bodies from the esophagus, larynx, 
trachea and bronchi, in 543 out of 550 cases (98.7 per 
cent.). In the 550 cases, seven patients (1.3 per cent.) 
died within a week. In six of these the patient was in 
bad condition when admitted. In only one of the 
seven could the death be attributed directly to the 
bronchoscopy. The parents refused to allow a post- 
mortem, so the cause of death could not be determined. 
In a large proportion of the 543 successful cases, 
removal had previously been unsuccessfully attempted 
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by others. That success attended the efforts of Dr. 
Patterson and myself was due not to greater skill, nor 
to superior instruments, but rather to the careful study 
of the mechanical problems involved and to the avoid- 
ance of the dangers hereinafter pointed out. Some of 
the previously described solutions of mechanical prob- 
lems are merely mentioned in connection with later 
statistics which confirmed the value of the methods. 
There is much overlapping of the groups of statistics 
because of many cases presenting a combination of two 
or more problems, each of which was separately solved 
according to its class. 

The Advantages of Small Tubes, — In the solution 
of mechanical problems of foreign-body extraction, the 
advantages of small tubes are not generally realized. 
For general purposes, such as the diagnosis of disease, 
finding of a small foreign body without risk of over- 
riding, etc., the largest possible tube has great advan- 
tages ; but in the working out of difficult problems of 
endoscopic foreign-body extractions, the small tube 
has advantages that make all the difference between 
success and failure. As will be seen in Figure 11, a 
tube {A) that fills the entire lumen of the esophagus or 
bronchus has no lateral range of motion, while a rela- 
tively small tube (B) has a very useful range of move- 
ment. The value of this lateral movement is realized 
when it is remembered that endoscopic tubes are rigid, 
whereas endoscopic instnunents other than tubes are 
necessarily long and slender ; hence the distal ends are 
not susceptible of a useful degree lateral movement. 
The forceps C cannot be moved with any useful degree 
of control from D to E, whereas the forceps F can be 
energetically moved from G to //, by lateral move- 
ment of the tube, B, because of the smallness of the 
endoscopic tube, B, relative to the esophagus, bronchus 
or trachea, as the case may be. We may say, then, that 
forceps in a large tube have no useful lateral range 
of movement, while tubes small in diameter relative 
to the diameter of the esophagus or bronchus have a 
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lateral range of movement that is in some cases indis- 
pensable to success. 

Motion of Foreign Bodies in the Bronchi. — An 
important factor which must be always in the mind of 
the endoscopist in working out the solution of a 
mechanical problem of foreign-body extraction is that 
the foreign body is never still a moment. The move- 
ments are bechic, respiratory aind pulsatory. All of 
these movements in many cases greatly increase the dif- 
ficulties of removal ; in other cases the movements can 
be taken advantage of to assist the bronchoscopist. An 
instance of the latter may be cited in the case of a long 
foreign body, such as a pin, completely hidden in a 
small bronchus into which the bronchoscope cannot 
enter, but from which the point of the pin may be pro- 
truded during bechic, respiratory or pulsatory move- 
ment (Fig. 10). More often, however, these move- 
ments are a great hindrance, not only by the fact that 
they keep the foreign body in motion, but that they all 
tend to bury the point of sharp pointed objects. The 
respiratory and pulsatory movements are really in 
many planes, but the chief movements noticed by the 
bronchoscopist in all cases of foreign bodies in the 
larger bronchi is the to-and-fro motion toward and 
from the bronchoscope, chiefly in the bronchoscopic 
axis. Advantage can be taken of this movement so to 
place the bronchoscope that the point of a pointed for- 
eign body may enter the tube mouth. In doing this it 
is very necessary to remember that the recession of the 
foreign body will withdraw the point out of the tube 
mouth unless the tube mouth is, at the proper moment, 
inserted far enough down over the foreign body. This 
maneuver concerns foreign bodies whose points are 
free when first approached or have been freed as the 
first stage of the solution of the mechanical problem. 
In addition to the more or less axial movement of the 
foreign body there are also a number of lateral move- 
ments, though these may be more or less hindered by 
some degree of opposition on the part of the broncho- 
scope. 
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Dr. George C. Johnston thus describes the various 
movements as seen fluoroscopically in a case of the 
author (Figs. 1 and 2) : 

The foreign body, which is 1 cm. in diameter by 3 cm. in 
length, is observed to be in constant motion. The foreign 
body was seen to move 2 cm. up and down at each excursion 
of the diaphragm. The excursions of the foreign body are 
downward and outward, upward and inward. In addition 
there is a constant lateral motion of the foreign body syn- 
chronous with the cardiac impulse. The foreign body is never 
at rest. The least amount of motion is found at the instant 
of full inspiration. 

These movements I have endeavored to represent 
schematically in Figure 3. They are represented in one 
plane only. It is necessary to remember that there is 
a similar movement, though of less excursion, in many 
other planes. 

PROCEDURE 

The various steps in the solution of the various 
mechanical problems of foreign-body extraction, as 
practiced in the author's clinic, are as follows : 

1. Roentgenographic study. 

2. Preliminary working out of a mechanical problem, 
based on the probabilities as deduced from the Roent- 
genographic study. 

3. Endoscopic study. 

Roentgenographic Study of Mechanical Problems of 
Endoscopic Foreign-Body Extraction. — The marvelous 
advances in roentgenography have wonderfully sim- 
plified the solution of mechanical problems of the dis- 
impaction and removal of foreign bodies. The roent- 
genologist now usually produces a roentgenogram 
which shows not only the foreign body but sufficient 
outlines of the bronchi to enable the endoscopist to 
formulate a plan of disimpaction and removal that 
will be correctly based, according to the experience in 
the author's clinic, in about two thirds of all cases in 
which the foreign body is opaque to the ray. In case 
of foreign bodies not opaque to the ray, their presence 
can often be determined almost certainly from the visi- 
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ble pathologic sequelae; yet this does not aid in the 
solution of the mechanical problem further than to 
indicate in certain instances (Fig. 5) that complete 
obstruction of a bronchus means a tightly fitting, cork- 
like impaction of the foreign body in the invaded 
bronchus. In all cases roentgenographic study should 
include an anteroposterior and a lateral roentgenogram. 
In some instances aid will also be obtained from a 
roentgenogram taken in the quartering lateral position, 
but in no instance should this take the place of the 
lateral, and in any case great care is necessary to pre- 
vent the quartering roentgenogram from confusing the 
endoscopist's mental conception of the position of the 
foreign body as gained from the anteroposterior and 
the lateral roentgenogram, taken as nearly as possible 
on planes perpendicular to each other. Fluoroscopy 
cannot take the place of a roentgenogram, because, as 
a rule, the trachea and main bronchi cannot be seen on 
the fluoroscopic screen; and many bodies of border- 
line opacity are visible roentgenographically though 
invisible fluoroscopically. 

Prearranged Plan. — Given good lateral and antero- 
posterior roentgenograms showing the size, shape and 
position of the foreign body, a knowledge of the dura- 
tion of the sojourn, and a previous experience with a 
similar foreign body, a preliminary plan of extraction 
can be worked out, and in most cases such a plan will 
be found successful. If, however, the intruder has 
been injudiciously pulled on, preliminary plans are 
usually useless ; nothing but local endoscopic study will 
avail. 

Endoscopic Study. — The region of the foreign body 
should be approached carefully so that the tube mouth 
or secretion swabs shall not touch the foreign body 
until after the size, shape and, particularly, the position 
of the intruder relative to the bronchial wall, are 
studied. Careless swabbing may force the foreign body 
downward. In the larjmx, to justify an endoscopic 
study before seizing the foreign body, the patient must 
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Fig. 1. — Roentgenogram showing an iron casting in the right bronchus of a child of 8 
years. The movements of the casting are shown in Figure 3. Foreign body removed by 
peroral bronchoscopy without anesthesia. 




Fig. 2. — Iron casting (actual size) from a blind-roller shown in Figure 1. The hard, 
smooth conoidal end. presenting in a tightly fitting ring of swollen mucosa, rendered difficult 
the finally accomplished seizure of the stem below the conoidal end. 
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Fig. 3. — Schema illustrating the normal respiratory and pulsatory 
movement of the bronchi along with bodies contained therein. There is 
also, in case of bodies free to move, a movement of the foreign body 
with relation to the invaded bronchus, during cough, respiration, etc. 




Fig. 4. — Upholstery tacks from the bronchi (eight cases). The 
removal of these presented the mechanical problem of the mushroom 
anchor. 
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Fig. 5. — Roentgenogram showing obstruction of the left inferior lobe bronchus, by a 
Greek peanut (pistachio) shell, in a girl of 8 years. When such a shadow is seen we 
may know that we shall have to deal with a foreign body fitting tightlv and corklike in 
a bronchus. There is shown compensatory emphysema of the right lung and also of 
the left upoer lobe. The right-hand roentgenogram shows the disappearance of the 
triangular shadow after the removal of the pus and the obstructing foreign body, by 
bronchoscopy, without anesthesia, general or local. (Plate made by Drs. Johnston and 
Grier. Author's case.) 



I 



Fie. 6. — Shell of pistachio nut removed by peroral bronchoscopy without anesthesia. 
The broad surface was found presenting, requiring version to present an edge for 




Fig. 7. — ^The problem of the safety pin. Twenty-seven safety pins have been endo- 
scopically removed from the larynx, trachea, bronchi and esophagus, in the author's 
clinic, by this and other peroral endoscopic methods. 
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Fig. 8. — Roentgenogram showing a bit of wire from an egg beater in the esophagus, 
where it had londged while the patient was eating custard pie. The hooked ends do 
not show because the bends are in the sagittal plane. 
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Fig. 9. — Wire removed by peroral esophagoscopy from the esophagus 
of a woman, aged 57 years. Removed by peroral esophagoscopy without 
anesthesia, general or local. The object is turned partly edgewise to 
show the hook-shaped ends, which presented the great difficulty in 
removal. 




Fig. 10. — Schematic illustration of bechic aid in revealing a foreign 
body in a bronchus. The dental instrument, E, was entirely contained 
in a small branch bronchus so as to be entirely invisible to the broncho- 
scopist looking down the stem bronchus, A. When the patient coughed, 
the altered position of the bronchi caused the point of the dental 
instrument to emerge into the lumen of the stem bronchus as shown 
at B, whence it was easy to remove with forceps. 
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Fig. 11. — Schema showing advantage obtainable by the use of tubes 
of relatively small diameter. Sidewise movements of forceps can be 
executed with a small tube, B, that are impossible with a tube of large 
relative diameter, because the thin flexible forceps, incapable of lateral 
movement, can be forced sidewise by the rigid endoscopic tube if the 
latter is of relatively small diameter. 
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b'ig. 12. — Watermelon seeds removed from the bronchi of children 
(9 cases), by peroral bronchoscopy, without anesthesia, general or local. 
Some of these required version so as to present an edge for the grasp 
of the forceps. 
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be in the author's "low head" position, so that if dis- 
lodged the intruder will not drop downward into the 
deeper air passages. In using this position the author 
has a number of times released and regrasped a for- 
eign body in the work of disengaging the point or 
otherwise solving the mechanical problem of removal 
of the foreign body with the least possible trauma. 

MECHANICAL PROBLEMS 

Objects Presenting a Thick Conical End. — These 
often present great difficulty of grasping because the 
forceps are prone to slip both sidewise and longitudin- 
ally. Forceps whose jaws are slightly cup-shaped have 
less tendency to slip sidewise ; and those with properly 
made teeth will usually hold if the jaws are sufficiently 
far down on the object, as for instance was done in 
case of the foreign body illustrated in Figure 2. This 
is not often easy to do in case of thick foreign bodies 
because the proximity of the bronchial walls prevents 
proper expansion of the forceps' jaws. This difficulty 
is much increased if the intruder has been in situ suf- 
ficiently long to permit of swelling of the superjacent 
bronchial mucosa; and the difficulties may be enor- 
mously increased by tratuna of previous attempts. 

Irregular Objects, — These frequently present in such 
a way that they require turning so as to present a favor- 
able surface for the grasp of the forceps. For 
instance, the peanut (pistachio) shell (Figs. 5 and 6) 
presented its concavity toward the tube mouth. The 
shell was turned so as to present its edge for the grasp 
of the forceps. Watermelon seeds (Fig. 12) in many 
cases require to be thus turned. Version is one of the 
most frequently required procedures in the solution of 
endoscopic mechanical problems. 

Sharp Pointed Bodies. — All sharp-pointed, more or 
less straight bodies, such as needles, pins, nails, tacks, 
etc., have strong tendencies (1) to become embedded 
at the point; (2) to become transfixed crosswise, and 
(3) to work lower and lower into the air passages by 



Digitized by 



Google 



234 CHEVAUER JACKSON 

a ratchet-like action. The mechanical problems of 
their removal have been elsewhere gone into quite 
extensively by the author and need not be reconsidered 
here. In general, however, it may be stated that the 
pulling on such bodies almost invariably results in 
crosswise fixation or fatal laceration of the bronchi, 
with failure to remove. In all cases the position of 
the foreign body should be carefully studied with a 
view to getting the point disimpacted and into the tube 
mouth before any traction whatever is made. Quite 
frequently the disengaging of the point requires the 
pushing of the foreign body downward so as to with- 
draw the point from the wall in which it is embedded 
by bechic efiForts at expulsion in the case of the air 
passages, and by the pressure of food in swallowing in 
the case of the esophagus. 

Transfixed Foreign Bodies, — Both points being 
embedded, these bodies usually require very careful 
handling; otherwise attempted removal will be quickly 
fatal. They are quickly and safely dealt with by the 
methods elsewhere described, which have been uni- 
formly successful in sixty-four cases. Many of the 
cases presented other problems in addition to the prob- 
lem of transfixion. 

Safety Pins, Open, and Point Upward, — The most 
important utilization of the roentgenographic study is 
for the endoscopist to get a mental picture of the posi- 
tion of the foreign body with reference to the 
approach of the endoscopic tube. For instance, if the 
esophagoscopic tube is allowed to approach the for- 
eign body without any previous study of the problem, 
it will usually, in the case of safety pins, present to 
view first the keeper end of the pin as shown at E, C, 
Figure 7. If, however, the endoscopist from previous 
study knows that the point A is, for instance, outward 
to the left, he bears in that direction with his tube 
mouth, as shown at D, with the result of bringing into 
view the point, A, or, if this is buried, the shank of 
the pointed end as near as possible to the point. This 
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enables the endoscopist to solve the safety pin problem 
in one of the simplest ways, by seizing the pointed 
end of the pin, A, drawing it within the tube mouth, 
when traction will be relatively safe, as compared to 
traction on the end, C, which will almost invariably 
prove fatal from perforation of the esophagus, by the 
point, A. Practically the same problem is presented 
when a safety pin has lodged in a bronchus, especially 
if, as in one of the author's cases, the point. A, 
had entered far into a lateral branch. In one of the 
author's cases, the safety pin had lodged in the right 
bronchus with the point of the pin projecting into the 
right upper lobe bronchus completely hiding from view 
all of the shank, A. The problem was solved by dos- 
ing the pin by use of the well-known tilting ring and 
push fork instrument. In case of esophageally lodged 
safety pins, the best method in the author's experience 
has been the one that in the Pittsburgh clinic is called 
"endogastric version." We have had altogether 27 
cases of safety pins, 16 being in the esophagus, 2 in 
the trachea, 1 in the bronchus, and 8 in the larynx. 
Of the esophageal cases 5 were closed before removal, 
4 were removed by protecting the points with the 
tube mouth (Fig. 7), and 7 were removed by endogas- 
tric version. All of the patients were discharged cured. 
Our "follow up" system discovered that in one case 
the child was taken suddenly ill about ten days after 
leaving the hospital, and died, the exact cause of death 
not being determined. In this case the pharynx and 
lar)mx had been found, at esophagoscopy, to have been 
very badly lacerated from the attempts of the parents 
with their fingers to remove the safety pin. The 
esophagus showed trauma caused by blind efforts with 
forceps and bougie before coming into the clinic. No 
postmortem was made. 

Upholstery Tacks. — These (Fig. 4) usually lie point 
upward with the head buried in swollen mucosa, pre- 
senting the "mushroom anchor" problem, the solution 
of which has been elsewhere described. It may be 
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Stated that our recent cases have brought the total up 
to eight cases. 

Double-Pointed Tack, — One of the most difficuh 
problems to solve is that of the double-pointed tack, 
the points being upward and buried in the swollen 
mucosa. In the esophagus the most serviceable 
method is that of endogastric version, as with safety 
pins. In the air passages version is much more diffi- 
cult, but can be accomplished by very patient work. 
The technic has been previously described.^ We have 
had six cases of fence staples. Two were in the 
trachea, one in the right bronchus, one in the left 
bronchus, and two in the esophagus. All of these were 
removed by endoscopic version. Five patients made ^ 
prompt and uneventful recovery. One patient, who 
had been subjected to ill advised traction previous to 
admission, was suffering with a mediastinal emphy- 
sema, which rapidly proved fatal. In another case a 
double pointed tack escaped into the pleura, whence 
it was removed by external operation. 

Hook-Shaped Bodies. — Hook-shaped bodies, such as 
artificial dentures with retaining hooks, bits of metal, 
wire, etc., present great potential dangers if inju- 
diciously pulled on. Usually they require pushing to 
withdraw the point of the hook. A very difficult 
problem was presented by the very sharp, hook- 
shaped point of the wire. Figures 8 and 9. The sharp, 
hook-shaped extremities were liberated by sidewise 
movement and then were gotten into the mouth of the 
esophagoscope, where they were prevented from harm- 
ing the esophagus during withdrawal. Traction on the 
part first presenting would have resulted in perfora- 
tion into the mediastinum. 

A few words on prophylaxis may not be amiss here. 
The presence of this sharp-pointed piece of wire in 
this woman's esophagus points to the carelessness of 
using an old broken tgg beater in making the custard 
pie, the swallowing of a piece of which led to the 

1. Jackson, Chevalier: A Fence Staple in the Lung, Ths Jouinal 
A. M. A.. June 5, 1915. p. 1907. 
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accident. The frequency with which we have removed 
small bits of bone from the air and food passages of 
children and adults points to almost criminal careless- 
ness on the part of the butcher shop and kitchen. Pins 
and needles should not be kept in the kitchen, nor 
should they ever be held in the mouth while dressing 
or sewing or at any other time. The fifty pins, needles 
and similar pointed objects we have removed point to 
avoidable accidents. Children should be taught not 
to put in their mouths an)rthing not fit to swallow. 
The author has collected from the public press in a 
single year forty-three cases in which children died 
from the lodgment of a foreign body in the larynx, 
death occurring before a physician arrived. All toys 
should be regularly inspected for loose small parts 
that might be put in the mouth. Coins, poker chips 
or other small objects should not be used for teething 
rings. Workmen should have some carrier other than 
their mouths for tacks, nails, screws, etc. No one 
should go to sleep with an artificial denture or any 
other loose object in his mouth. Even an undissolved 
tablet has been known to cause death by asphyxia. 
The fact that, thanks to bronchoscopy and esophagos- 
copy, such objects can be almost invariably removed 
through the mouth without operation does not excuse 
the ignorance or carelessness that permitted the acci- 
dent to occur. 

Tightly Fitting, Corklike Bodies. — These are espe- 
cially apt to be associated with an annular edema of 
the bronchi which prevents a proper spread of the for- 
ceps' jaws. Two very successful methods of dealing 
with the problem have been previously published. 
Briefly described, one is by means of the lip of the 
bronchoscope making sidewise pressure to permit the 
insinuation of the hook below one side of the foreign 
body. The hook is then turned and the foreign body 
pulled on sufficiently to withdraw it above the annular 
edema where it can be seized with forceps. The other 
method is by strong springlike forceps* jaws, which 



Digitized by 



Google 



238 CHEVALIER JACKSON 

push back the annular edema in one plane. These two 
methods have been successful in dealing: with this 
problem in fifty-two cases, without mortality. 

Soft, Friable Bodies in the Bronchi. — ^The essential 
difficulty in most of these cases is to take sufficient 
hold with the forceps to permit the withdrawal of the 
body and yet not such a firtn pressure as to crush the 
intruder. While the fragments of these bodies may 
be coughed up if comminuted, a much more likely 
result is to have fatal multiple abscesses with a septic 
bronchopneumonia as the result of aspirating the frag- 
ments into dififerent portions of the lung. We haye 
had sixty-two cases of soft friable bodies including 
nut kernels, maize, and various vegetable substances. 
The foreign substance was removed in all of the cases. 
There was no operative mortality, but our "follow up" 
system discovered that two of the patients had die4 
a number of weeks later of septic pneumonia. In 
both of the cases the foreign body was a peanut kernel. 
No postmortems were obtained, but it seems probable 
that some fragments of kernel remained behind either 
from the breaking off of a fragment when grasped by 
the forceps, or the foreign body might have been mul- 
tiple in the first place. It is also possible that the very 
violent septic bronchitis which is found in practically 
all peanut cases may have been more than the child 
could combat. 

Bones. — The problems of dealing with bones are 
concerned chiefly with their shape, and these have 
already been mentioned in connection with pointed 
objects, transfixed objects, etc. Of bones in the larynx 
trachea, bronchi and esophagus we have had forty- 
seven cases. The bone or bones were removed in all 
cases. No anesthetic, general or local, was used except 
in two cases where the bone was of enormous size and 
very sharp. Here the relaxing effect of anesthesia 
was deemed necessary for safety, to prevent the 
esophagus being lacerated by spasmodic gripping of 
the foreign body, on removal. In all of the cases of 
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bones, the patients, with a single exception, made a 
perfect recovery. The exact cause of the one death, 
some days later at the patient's home, was undeter- 
mined. The patient had a nephritis, though this was 
stated not to have been the immediate cause of death. 
Disklike Objects, — ^These usually present no diffi- 
culty unless they are somewhat saucer-shaped and 
wedged in swollen mucosa and transversely placed. 
In this case the lip of the bronchoscope is used to 
make a slight crevice or dent in the swollen mucosa at 
one part of the disklike object so that an edge can 
be drawn upward to be seized by the forceps. Pins, 
sharp points or serrated edges, on disks, complicate 
the problem and require rotation so as to prevent 
laceration of the tissues during withdrawal of the 
foreign body. Sixty-four cases of buttons, coins, 
skirt weights and similar disklike objects, including a 
poker chip, have been removed in our clinic without 
anesthesia and without mortality. 
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ABSTRACT OF DISCUSSION 

ON PAPERS OF DRS. MDPATH, LYNCH AND JACKSON 

Dr. William Bricker Chamberun, Qeveland : Just as the 
bronchoscope marked an advance over the older indirect 
method, so suspension laryngoscopy has marked an advance, 
but in a fairly limited field, over the bronchoscope. Dr. Lynch 
has made some decided contributions in the endolaryngeal 
instruments which he has devised. I have used a few of 
them, and find them exceedingly valuable. The advantages of 
suspension laryngoscopy must be apparent to all who have 
used this method. The first thing that must occur to one is 
the advantage of this method in having the patient suspended 
by a mechanical device, thus leaving both hands free for any 
manipulation. The very striking advantage of having two 
hands free came to me sometime ago, when in a rather short 
space of time I had three cases of open safety-pin in the 
esophagus. I was able in each case to dilate the opening of 
the esophagus with a pair of nasal forceps, and by grasping 
the head of the pin and giving the forceps a turn bring the 
eye of the pin into view. Then I grasped the eye of the pin 
with a second forceps, thus doing a version in the esophagus 
the same as we do a version in the uterus. Suspension laryn- 
goscopy is especially valuable in children. It certainly has 
rendered the handling of the larynx in children a very success- 
ful operation. Much of this work could probably be done 
equally well by bronchoscopy but it certainly is much easier 
to accomplish by means of suspension. In children with sus- 
pension, a general anesthetic is necessary. In the adult one 
may use either a general or a local anesthetic, depending on 
the disposition of the patient Suspension laryngoscopy vs. 
bronchoscopy: Each has its special field. One who has 
examined the hypopharynx or larynx with the bronchoscope 
can fully appreciate the added advantages which suspension 
affords. You have the whole field immediately in view, and 
you can demonstrate this field to those who have never seen 
it before — men who are not experienced in the use of the 
laryngeal mirror. I want to enter a plea that we continue to 
perfect ourselves in the old method of indirect examination 
and indirect operation. Dr. Lynch has well said that suspen- 
sion laryngoscopy is not a procedure for the country home on 
the kitchen table or ironing board; nor is it a procedure for 
the office; it is a hospital operation. Many growths in the 
larynx can be removed just as successfully by the indirect 
method as by the direct, and if any one of you had the choice 
between having a small papilloma of the vocal cord removed 
by the indirect method in a few moments in a physician's 
office, or going to a hospital and submitting to the discomfort 
of suspension, you would not be long in making up your 
minds. There has been such enthusiasm over bronchoscopy 
and suspension laryngoscopy that many of the younger men 
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have failed to perfect themselves in the old technic of indirect 
examination and indirect operation. This is a great mistake. 

Dr. Thomas Hubbard, Toledo, Ohio: In the invention of 
instruments for bronchoscopy or esophagoscopy it is exceed- 
ingly important that they be considered from all points of 
view. Any instrument for grasping a foreign body that will 
not permit easy release is a dangerous instrument. A curved 
hook should not be used in the tracheal tract, because it is 
possible to so engage the curved hook in a ring of the trachea 
or bronchus that it is very difficult to let go. A right angle 
hook is much safer. 

I want to endorse Dr. Jackson's statement that, as a rule, 
we should use as small a tube as possible. There are excep- 
tions. Peanut cases are liable to develop pneumonia, and the 
reason is probably the multiple fragments. It is important to 
remove large and small fragments without a reinsertion of 
the tube, because of danger of subsequent laryngeal edema. 
With exception of cases of that character I think the small 
tube is preferable. We should also bear in mind the liability 
of overlooking a foreign body which may be impacted in the 
ventricles of the larynx. The same applies to foreign bodies 
in the esophagus and here the large caliber tube is particularly 
indicated. 

Dr. Samuel Iglauer, Cincinnati: If I understood Dr. 
Ridpath's statement correctly, he implied that primary tuber- 
culosis of the larynx might not be an uncommon thing. That 
statement would have to be questioned somewhat. We might 
not be able to demonstrate tuberculosis elsewhere than in the 
larynx, but the real test is the postmortem test, and I believe 
postmortems show that primary tuberculosis of the larynx is 
exceedingly rare. If it were primary the prognosis would be 
much more hopeful. As to the use of the cautery in tuber- 
culosis of the larynx: I have had occasion recently to look 
up the literature on this subject, and it seems to me that our 
prognosis should be much brighter now than ever before, 
especially if one reads the article by Ruedi of Davos. He 
treated over 500 cases, using chiefly the cautery according to 
the method of Siebenmann, which consists in destroying the 
entire tuberculous lesion. He claims 33 per cent, of cures in 
all his cases. Some of his cases, however, have been under 
observation too short a time to allow for such a high percen- 
tage, but nevertheless there is no doubt but that we should 
take a more favorable view of tuberculosis of the lamyx, espe- 
cially if the patient has not much pulmonary involvement 
The statistics of Siebenmann are better; they have covered 
a larger period of time, and his percentage is 16. 

I understood Dr. Ridpath to say that he could cure papil- 
loma of the larynx in children by fulguration. I would 
like him to go into details as to how he carries out the 
treatment and how many cases he has had. I have used it 
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but once, without any apparent results. He also spoke of 
radium. You may do damage with radium. I have one 
case now where I am firmly convinced that I destroyed the 
papilloma, but burned the larynx to such an extent that he 
has a condition which is very difficult to relieve. Radium 
was applied three times. The third application produced 
the bum, so that great precaution should be taken in the 
use of radium inside the lamyx. I used 50 milligrams for 
about seven or eight hours. 

Dr. Jackson believes in preparedness in bronchoscopy. I 
attempted to remove a screw from an abscess in the lung. 
It had been in situ for three years. I was unable to see any- 
thing by bronchoscopy owing to the excessive amount of pus. 
I therefore procured a giant magnet. A steel rod previously 
shaped was introduced through the tracheotomy and the 
magnet applied to the rod. The screw came out dangling on 
the end of the rod. Dr. Jackson also spoke of the method of 
seizing the point of an open safety-pin and drawing it into the 
tube. I have done this four times. Twice it was very easy 
because the pin was in the hypopharynx and I could remove it 
through the Jackson speculum. But in the two other cases the 
pin was in the esophagus and while I seized the point of the 
pin and was able to withdraw it successfully, yet when it came 
out it opened wider and dropped back into the mouth. As 
the pin was withdrawn the clasp of the pin caught on the 
cricoid cartilage. As an aid to bronchoscopy in very small 
bronchi I have devised a little instrument, a 'l)ronchioloscope.'' 
The object of the instrument is to give an unobstructed 
view by sliding a flexible forceps along tiie outside of the 
bronchioloscope. 

Dr. H. p. Mosher, Boston : Dr. Jackson has given us the 
last word on the mechanical extraction of foreign bodies. 
Dr. Ridpath works along the line I have suggested and has 
given us his results. Primary tuberculosis of the larynx, if it 
is ever to be discovered by anyone aside from the pathologists, 
is to be discovered by the man working with the lighted tube. 

Dr. Jackson has forced a revolution in the method of 
anesthesia in the examination of the trachea or esophagus. 
Dr. Ridpath was not specific on this point. I would like to 
know whether he succeeds in making his diagnosis and carry- 
ing out his repeated treatments without any anesthetic 

Speaking of the movement of foreign bodies in the trachea, 
I was reminded of a case which puzzled me quite a bit This 
was a foreign body in the esophagus. When this child was 
brought in with a history of having swallowed and retained 
in the esophagus a nickel when the fluoroscope showed that 
the nickel had not passed down, but was in the usual place 
at the opening of the esophagus, and had an upward and 
downward movement of one to one and a half centimeters. 
That immediately brought up the question whether I had 
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not made a mistake and that it was in the trachea. It 
proved, however, at operation to be in the upper part of 
the esophagus. The explanation of the movement was that 
the nickel was large enough to distend the esophagus quite 
a bit, and, of course, as it extended it distended the ante- 
rior wall of the esophagus, which is a common wall with 
the trachea, the movement of the trachea transmitted the 
foreign body to the esophagus. 

Dr. Ross H. Skillern, Philadelphia: We can all do that 
work and we should do it. When we do this bronchoscopic 
work we have to forget time entirely, because the sine qua 
non of the whole thing is thorough anesthetization of the 
parts. That takes perhaps ten to fifteen minutes with each 
patient We use a very strong solution of cocain with epi- 
nephrin, and keep on using that until the larynx and glottis 
are absolutely anesthetized. Then introduce the laryngeal 
speculum and the other instruments. Dr. Lynch in his sus- 
pension laryngoscopy has given us one of the greatest 
advances that we could possibly have. I think I have used 
nearly every model that Killian devised. They were all good 
more or less, some of them much more satisfactory than 
others — they seem to improve progressively — ^the last model, 
however, was not as good in my hands as were others. We 
h*id trouble with our long epiglottis retractor. The instrument 
would bend, it seemed too flimsy. I got a couple of teeth 
one time, pulled them out of the upper jaw. But on the 
whole, I was always more or less in a strain while the 
baby was being swung up. Now, since Dr. Lynch has per- 
fected his instrument I go about it without any fear or 
trembling whatever. The great advantage of his instrument 
is its solidness. You can put it in there and you can abso- 
lutely hold up the epiglottis. One must admit his instru- 
ment is more difficult to introduce than the Killian, because 
with the Killian we do the suspension first, whereas with 
his instrument you have to be able to perform a direct 
laryngoscopy before you can introduce this instrument 
properly. Killian made a great stride in his discovery, but 
it was an American that brought the instrument to its pres- 
ent state of perfection. 

Dr. George F. Cott, Buffalo: These patients return after 
having the bronchoscope introduced several times, not to 
have the procedure repeated but because they want the effect 
of the cocain. I know we had a few in the Killian clinic, 
and they came back for the cocain. 

Dr. W. E. Dixon, Oklahoma City: Most of these cases 
can be treated without any cocain at all. I find it very 
satisfactory to pass the bronchoscope with the Jackson instru- 
ment and treat the larynx medicinally without any cocain — 
much easier with the Jackson speculum than with the 
Bruening or the Kohler. 
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Dr. George F. Keiper, Lafayette, Ind. : We need not be 
in a hurry to pass the bronchoscope. I rememDer a case 
where I missed a foreign body and it was because the physi- 
cian insisted that I pass the bronchoscope without first 
obtaining a roentgenogram. As a rule, the patient declares 
he can locate the foreign body in the trachea or gullet, abso- 
lutely locate it, and yet when you have a roentgenogram 
made there is sometimes no foreign body nor any evidence 
that there ever was a foreign body there. In locating a 
foreign body in the eye the patient can always tell you 
where it is, but do you find it in this place? Not at all. 
With reference to the treatment of asthma by the use of 
the bronchoscope, I have had some experience along that 
line and 1 have never failed to relieve obstinate cases which 
were not relieved by any other means by the use of the 
bronchoscope, following out the plan of Nowotny of Krakau 
and also as reported by Frudenthal, as well as by Secord 
Large of Cleveland and Henry Horn of San Francisco. 

Dr. Robert H. Good, Chicago: I would like to ask if 
anyone has tried blocking the superior laryngeal nerve witn 
novocain for this purpose. I did this the other day and it 
certainly worked nicely. This patient made no complaint on 
passing the bronchoscope. 

Dr. Lee Cohen, Baltimore: I would like to place on 
record a case of laryngeal papilloma in a child of 5 years, 
which was operated five times in fifteen months, suspension 
laryngoscope being employed. In spite of the most thor- 
ough removal, the use of alcohol, etc., the growth recurred 
with monotonous regularity until after the last operation, 
about nine months ago. Dr. Burnham, an associate of Dr. 
Howard A. Kelly, was requested to use radium. While the 
deiai s as lo dosage or the duration of each application can- 
not be given, it can be stated that the number of applica- 
tions were four, and all of these were made from the out- 
side over the lar3mx. There has been no further sign of 
recurrence, nor have any contractions within the larynx 
occurred, as has been observed repeatedly when radium appli- 
cations were put inside of the larynx. Furthermore, in spite 
of the most extensive cutting operations, involving almost 
every portion of the larjmx the child's voice is perfectly 
normal. 

Dr. J. W. Murphy, Cincinnati : I had a case in which the 
stem of the tracheotomy tube which the patient had been 
wearing became loosened and was inspired into the left 
lung. There were no physical signs. A few hours after 
the accident the only pain complained of by the patient was 
between the shoulder blades. I have also had several cases 
of bone foreign bodies in the esophagus, and all the patient 
could say was that the pain was in the region of the scapula. 
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I think the internists have solved some of these problems in 
reference to pain in and around the stomach in which the 
pain is located high up near the shoulder. 

Dr. William Redfield Butt, Canton, Ohio: The point 
made by Dr. Good in reference to anesthetization of the 
larynx should not be lost. It is valuable. Dr. George 
Fetterolf of Philadelphia, a couple of ye^rs ago, read a paper 
on alcohol injection of the superior laryngeal nerve for relief 
of pain in laryngeal tuberculosis, and it works very well in 
those cases. The superior laryngeal nerve supplies sensa- 
tion to the entire mucosa of the larynx, with the exception 
of the tip of the epiglottis. It can be injected with an ordi- 
nary hypodermic needle in the space between the hyoid and 
thyroid externally. Combining this with a little cocain 
applied locally within the larynx to the tip of the epiglottis 
gives full anesthesia of the whole larynx. 

Dr. Robert F. Ridpath, Philadelphia: I made the state- 
ment in my paper that tuberculosis of the larynx is decidedly 
more common than the literature indicates. I also gave 
my reasons why we have not diagnosed it more frequently — 
partly due to our own inability, and partly due to it being 
masked or simulating other forms of infection of the larynx. 
As my paper limited my subject to the nonoperative proce- 
dures it was necessary to have as complete a paper on that 
subject as possible. I mentioned fulguration in papilla of 
the larynx. In the paper I did not state that I had used 
it personally. My statement is entirely a quotation. Dr. 
Harmon Smith of New York has used it quite successfully. 
Dr. Yankauer of New York City also uses it. Personally, 
I have never used it. The treatment which I have instituted, 
which is entirely of a medical nature, you will find incor- 
porated in the paper. I, of course, could not speak of the 
surgical end in this paper. 

In the examination of asthmatic cases you will find it is 
practically an impossibility to examine these, especially at the 
first examination, without the use of cocain. You have a 
person who has a cough which is irritating and frequent; 
you have an upheaval of the whole chest; you have also the 
natural nervousness of the patient due to the disease. All 
of these must be overcome. Personality overcomes some 
obstacles, but cocain overcomes decidedly more, so we use 
cocain. We do not use, as has been mentioned by Dr. Dixon, 
a saturate solution of cocain and epinephrin in these cases, 
but we anesthetize the pharynx and the epiglottis with a 
20 per cent, cocain solution. The trachea and bronchi can 
be anesthetized, if necessary. These are applied with a 
tampon and a long applicator. In my former paper I gave 
my methods of applying this to the trachea. Patients do not 
come back for the effect of the cocain. Anyone who has 
had cocain applied to his throat will not come back for 
the second dose if he did not receive some benefit from 
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the other medicinal agents which have been applied. In 
fact the cocain absorbed from mucous membrane is anything 
but pleasing. They come back because we have helped them. 
I have shown you a tube or applicator which I devised for 
the application of high frequency ultra violet rays. We are 
not at this time able to give any definite data on the sub- 
ject, but we think it is an agent which all investigators should 
look into. 

Dr. Chevalier Jackson, Pittsburgh: One by one the 
various parts of the human body are being subjected, so 
far as possible, to examination by the eye. If the broncho- 
scope is ever to attain the full measure of usefulness which 
it deserves, it will be necessary to do the bronchoscopy either 
under local anesthesia or without any anesthesia, general 
or local. The internist, rightfully, will object to subjecting 
his patient to a general anesthetic, when the symptoms are 
slight; in other words, in that early stage in which a diag- 
nostic bronchoscopy is particularly indicated. This is very 
different from the foreign body bronchoscopy, in which the 
operator is perfectly justified in using any anesthetic that 
appeals to him as best in the particular case according to 
his personal equation. In our clinic. Dr. Patterson and I 
use no anesthetic at all in children under about 10 years of 
age; in those above this age local anesthesia is used in 
bronchoscopy and direct laryngoscopy. We do not use gen- 
eral anesthesia for either bronchoscopy, esophagoscopy or 
laryngoscopy. Dr. R. H. Johnston tells me he gets good 
results from alypin anesthesia. In any case requiring repe- 
tition of the procedure the danger of drug habit, as men- 
tioned by Dr. Cott, is very great, and I think all such work 
should be done without any anesthetic There is one point 
in which our experience does not coincide with that of Dr. 
Ridpath. We have never yet found it impossible to do a 
direct laryngoscopy or a bronchoscopy on any patient who 
could open his mouth. Possibly our turn is yet to come. 
Dr. Hubbard's point in regard to the danger of seizing a 
foreign body with a snare or any other instrument which 
cannot be made to let go if necessary so to do, appeals 
to me as being exceedingly valuable. I never had that expe- 
rience but once in the cftrly days of bronchoscopy, I had 
a bronchoscope fastened in a bronchus by a pin being pro- 
jected by cough through the holes of the bronchoscope, the 
point entering the opposite wall. The transfixed broncho- 
scope could not be withdrawn until I broke the pin with 
forceps, taking two fragments out separately. I have since 
modified the holes in the bronchoscope so that this accident 
cannot happen again. Dr. Hubbard's point about the pea- 
nut kernel is also excellent; but it seems to me it would 
apply only to peanut kernels not too large to be drawn into 
the distal end of the bronchoscope. Larger fragments would 
be crushed by the forcing shut of the forcep's jaws enter- 
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ing the tube mouth. I wish to emphasize Dr. Iglauer's caution 
in regard to the use of radium. We have not used it for 
anything except cancer. Overdosage, especially in case of a 
benign growth, might end in disaster. I think the point 
made by Dr. Mosher in regard to the movement of a foreign 
body in the esophagus, most important. Dr. Skillem's 
remarks about the time required for bronchoscopy deserve 
emphasis. Bronchoscopy hastily done in between a hard 
day's work on tonsils, adenoids and other routine surgery 
is not conducive to the best results. The experience of Dr. 
Dixon corresponds with that of Dr. Patterson and many 
others. 

Dr. W. R. Buck, Canton, Ohio: I should like to ask Dr. 
Jackson if he has had any experience with direct laryngos- 
copy after thyrotomy, and other laryngeal operations. 

Dr. Jackson: Any operation on the neck is apt to create 
adhesions that will make direct laryngoscopy more difficult; 
but we have not yet encountered a case in which it could 
not be done. We have many cases, especially in children, 
who have had papillomata or diphtheria in whom thyrotomy 
or laryngostomy has previously been done. In any of these 
cases exposure of the larynx is made easy by inserting the 
laryngoscope at the side of the tongue instead of over the 
dorsum. This does away with the necessity of so much dis- 
placement. External esophagotomy may render esophagos- 
copy exceedingly difficult; but with care and patience the 
esophagoscope, as well as the bronchoscope, can be introduced 
in any patient who can open his mouth. 
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EXTERNAL NASAL DEFORMITIES 

CORPECTION BY SUBCUTANEOUS METHOD 



LEE COHEN. M.D. 

BALTIliORE 



In 1914 my work along these lines was described,* 
and photographs of patients before and after opera- 
tion were shown. In this paper credit was given to 
those workers whose results had been a stimulus to 
me, and a detailed bibliography was appended. Orig- 
inality was claimed only for such modifications as 
seemed best in the attainment of results. 

I beg, therefore, to offer the following as but a 
supplementary report, and have selected four cases in 
which are embodied some observations made since the 
previous publication. I would also ask your indul- 
gence should a too detailed description of the work be 
given. The desire is to spare those beginning this 
work the great difficulties encountered by me, failing 
to find the minute but very important details in the 
literature at my disposal. 

Although in my report at that time, of twenty-two 
cases no infection had taken place, soon thereafter I 
received quite a jolt when two cases of infection fol- 
lowed operation in quick succession. In one instance 
I felt certain that the cause might be ascribed to the 
tincture of iodin, which was used for the first time 
instead of the routine cleansing of the vestibule 
employed in former operations, and I would, there- 
fore, discourage the use of iodin for this purpose. 
Relief in this instance was obtained by drainage from 
within the interior of the nose, and the result was not 
materially aflfected. 

1. Cohen, Lee: Corrective Rhinoplasty, Larynsoscope, June, 1914. 
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lig. 1 (C'.-isc 1). — Before operation. 
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Fig. 2 (Case 1). — After operation. 
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I'iif. 3 (C.>>c J). — Before operation. 
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Fig. 4 (Case 2). — After operation. 
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Fig. 5 (Case 3). — Face view before operation. 
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Fisf. 6 (("a^c 3). — Face view aiitr operation. 
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Fig. 7 (Case 3).— Three-quarters profile before operation. ■ q^ ' 
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Fir. 8 (Case 3). — Three-quarters profile after operation. 
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Fig. 9 (Case 4). — Before operation. 
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rig. 10 (Case 4). — Roentgenogram taken ten days afler transplnnta- 
lion of bone in septum. 



Fig. 11 (Case 4). — Roentgenogram taken sixteen months after trans- 
plantation of bone in septum. 
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Fir. 12 (Case 4). — After operation. 
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If we would obviate infection of the wound, too 
great a stress cannot be laid on proper technic in pre- 
paring the field of operation. The vestibule of the 
nose should first be prepared by careful removal of all 
hairs, using a small barber scissors for the purpose. 
The nose should then be thoroughly douched with 
sterile normal salt solution, after which soap, water, 
ether and alcohol are used to complete the process in 
the vestibule. The entire face is also cleansed in the 
same surgical manner, and is afterward so draped with 
sterile towels that only the nose and mouth remain 
exposed. Several layers of handkerchief gauze are 
now used to cover the mouth, the patient being thus 
enabled to breathe freely. In each instance the entire 
nose, with the exception of the vestibule, is packed 
with sterile gauze, and over this a pledget of cotton 
saturated with alcohol is placed. In case a general 
anesthetic is employed, a posterior nasal tampon is 
made use of to prevent the blood from reaching the 
pharynx and larynx. 

To diminish further the likelihood of infection, I 
have made it a rule in undermining the skin, and in all 
subsequent steps of the operation, to reintroduce as 
seldom as possible the same instrument after its with- 
drawal from the wound. I deem it imperative, of 
course, that rubber gloves be used by the operator and 
his assistants. 

In the second case of infection, transplantation of 
bone was attempted, and the error of placing two 
pieces of thin bone, one on the other, was made, 
instead of utilizing a single and thicker piece of bone 
so that the transplant would receive nourishment from 
both upper and lower surfaces, as was later done in a 
case to be described in this paper. In this infected 
case it was necessary to remove the transplanted bone ; 
consequently the desired results were not obtained, 
and another attempt will shortly be made to effect a 
successful correction. 
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Case 1. — ^Woman, aged 37. Somewhat oversized nose, with 
convex vertical deformity involving the bony and carti- 
laginous dorsum from the frontal notch to the tip. The tip 
drooped and the columna nasi extended about one-fourth inch 
below the planes of the edges of the alae. The deformity 
had caused the patient much unhappiness since early 
womanhood. 

Oct 15, 1915, under local anesthesia, the skin over the 
entire nose was undermined through the usual incisions, one 
on each side, made from the interior of the vestibule, paral- 
lel with and just below the edges of the nasal bones and 
nasal processes of the superior maxillae. 

This being accomplished, the entire bony dorsum was 
sawed through (about one-fourth inch below the summit of 
its most convex portion), from the frontal notch down to 
the beginning of the cartilaginous portion. Before sawing 
through the bone, however, the periosteum was cut through 
along the same line with the sharp edge of a smaU periosteal 
elevator, to avoid the ragged edges which would necessarily 
have been made with the saw. The saw was introduced 
first into the left side, the left nasal bone was severed, and 
the septum, close to the summit of the nose, sawed through. 
A fresh saw was then introduced into the right side and the 
same thing accomplished. But slight lateral pressure was 
then needed completely to mobilize the bone thus separated. 
Pressure on the lower end of this segment removed every 
appearance of a hump nose. Where the convexity of the 
bony dorsum is a gradual one, without irregularities, it is 
not always necessary to remove any portion of the bone to 
secure a straight profile, for in such case the hump is the 
result of an exaggerated prominence of the lower ends of 
the nasal bones. 

There still remained the elongated tip and the rather low 
plane of the columna to be corrected. This was accomplished 
by the removal of a triangular piece of the lower portion of 
the septum, the apex of the triangle being situated at the 
anterior nasal spine, the base (about 7 mm. in width) being 
situated upward and forward beneath the cartilaginous dor- 
sum of the nose, just above the fleshy tip. This was done 
by first transfixing the membranous septum with a small knife, 
and cutting upward and forward to the dorsum nasi; the 
incision thus made formed the lower arm of the triangle. 
A similar diverging incision was made above, through the 
lower part of the quadrilateral cartilage, forming the upper 
arm of the triangle. 

The piece removed consisted, therefore, partly of the mem- 
branous and partly of the cartilaginous septum. This step 
is well illustrated by the diag^m of Joseph. The edges 
of the wound thus made were brought together by four 
superficial sutures of black silk on each side of the septum, 
after which two deep mattress sutures were introduced through 
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the cartilaginous septum above and the columna nasi below, 
so that should the superficial ones pull out a sagging of the 
tip would be prevented. These deep sutures also obviate any 
sagging that might result from the stretching of the skin and 
mucous membrane. 

The vestibule was packed with iodoform gauze, and a cop- 
per splint, made for this case, applied in the manner described 
in my former monog^ph. It might be added that I am now 
lining all splints with surgeon's lint, which greatly diminishes 
pressure on the skin and adds much to the comfort of the 
patient. 

The first dressing was allowed to remain four days, after 
which it was renewed every forty-eight hours. All sutures 
were removed on the eighth day. The patient remained in 
the hospital one week, after which time she came to the 
office to be dressed for a period of five weeks. She returned 
home six weeks after the operation, with the result shown 
in Figure 2. 

Case 2.— Man, aged 26. While at first glance this defor- 
mity bears some resemblance to the one just described, on 
closer observation the following differences may be noted: 
The hump is higher up and sharper cut, there being a dis- 
tinct space between it and the lower ends of the nasal bones. 
The surface of this convexity is not regular, there being a 
sharp ridge on each side of tlie hump, the result of fracture 
due to a blow received at the age of 14. 

The method of correction in this case, with the exception 
of the undermining of the skin, was quite different from 
that employed in Case 1. The entire hump was sawed 
through, slightly below a line drawn from the frontal notch 
above to the plane of the cartilaginous nose below, in order 
to include the ridge on each side. The segment thus mobil- 
ized was taken out through the wound, care being exercised 
that it did not touch in any way the skin of the interior 
of the vestibule, thus avoiding possible infection from this 
source. To accomplish this a modified Killian speculum, such 
as he used in rhinoscopia media, was introduced into the 
wound and opened somewhat as it was pushed forward, so 
that the separated segment, held by the finger over the 
dorsum nasi, was forced between the blades of the speculum. 
When thus engaged the speculum was withdrawn containing 
the piece of bone, which was immediately immersed in warm 
saline solution. The nasal dorsum now presented a somewhat 
dished out appearance. With a pair of Freer bone forceps, 
most of the bone making up the removed segment was cut 
away, leaving a strip of tissue consisting of the periosteum 
and soft parts. This strip was again laid between the blades 
of the speculum, reintroduced into the wound, and, when 
placed on the dorsum, completely filled the depression caused 
by its removal. The dorsum then presented an even, sym- 
metrical appearance. 
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No stitches whatever were used in this case, the vestibule 
being simply packed with iodoform tape and the copper splint 
applied. The result, after primary healing, shown in the 
picture taken five weeks later (Fig. 4), illustrates the extent 
to which we may venture in these operations if only the 
strictest asepsis is observed. 

Case 3. — Man, aged 40, presented a grossly oversized nose, 
the hump involving not only the bony but also the carti- 
laginous portion down to the very tip. The anterior edge 
of the triangular cartilage could be distinctly felt through 
the skin, above the level of the lateral walls of the nose. 
The columna at its posterior end extended downward to 
within three-sixteenths inch of the vermilion border of the 
lip, and the tip drooped considerably. The shortness of the 
upper lip, along with this nasal deformity, gave to the patient 
an unusually displeasing appearance. 

After undermining in the usual way, the bony portion was 
sawed through at a much lower level than in either of the 
foregoing cases. The saw edge, instead of being placed at 
right angles to the bone, was turned somewhat upward, 
giving to the edges of the wound a beveled effect. Thus, after 
complete mobilization, the edges of the displaced fragment 
were made to overlap the lower edges of the sawed wound, 
lowering considerably the plane of the dorsum. This accom- 
plished, a sharp knife introduced through the original incision 
was used to prune down the convexity of the cartilaginous 
septum, a small strip of which was taken away. There still 
remained the tip and the columna to be dealt with. These 
defects were remedied by the removal of a wedge shaped 
piece of the septum about one-third inch wide at its base, 
in much the same manner employed in Case 1. 

In addition to this, for the purpose of shortening the 
lateral walls of the cartilaginous nose, a small wedge shaped 
piece was removed from the interior of each side wall, the 
apex of the wedge being located just above the bulge of 
each ala, while the bases (about 7 mm. in width) met over 
the septum. By approximating the edges of the three wounds 
so made with black silk sutures, a shortening of the entire 
nose was accomplished, making the upper lip considerably 
longer and changing the entire facial expression. 

Case 4. — Man, aged 20, came to me in the dispensary of 
the Hebrew hospital, with the pathetic story that owing to 
his deformity he could not obtain a position. His father, 
being under the impression that the boy did not desire work, 
made things rather uncomfortable for him. It will be seen 
from Figure 9 that this nose bore some resemblance to the 
back of a Bactrian camel, and gave to the face a hideous, 
almost criminal expression. 

In 1904 the patient was struck on the nose with a piece 
of lumber which fractured both nasal bones, the upper large 
hump resulting. In November, 1914, he received a blow on 
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the nose with a whip handle, causing a septal abscess for 
which he sought treatment only after the entire cartilaginous 
septum was destroyed. The contracture following this 
abscess caused the depression seen on the lower part of the 
nose. The skin over the bony hump was red, very sensitive, 
and, in the absence of the cartilaginous septum, afforded the 
only support for the tip of the nose. Evidently more than 
one operation would be necessary in this case, and it was 
found best to divide the operative work into three stages. 

Jan. 5, 1915, an attempt was made to furnish some sub- 
stantial support for the tip of the nose. Under local anes- 
thesia, after separating the two layers of the septal mucous 
membrane (as is done in the usual submucous resection), 
two thirds of the right lower turbinate bone was removed 
with the Struychen scissors. The bone was completely 
stripped of the mucoperiosteum, straightened out and cut to 
the desired shape. This piece of bone was then planted 
between the layers of the septal mucous membrane, one end 
being placed against the anterior nasal spine, the other 
beneath the nasal dorsum, just above the fleshy tip. The 
septal incision was then sewed, and a Roe spring clamp intro- 
duced into the anterior nares to relieve undue pressure on 
the transplanted bone until it had well taken hold. The 
nose was packed with iodoform tape in the usual way. 
Healing took place by first intention. 

A roentgenogram taken ten days later (Fig. 10) showed the 
transplanted turbinate bone to be in splendid position, and 
supplying in every way the support for which it had been 
intended. Another roentgenogram taken sixteen months 
later (Fig. 11) shows the bone still in position, though some- 
what smaller in size than when introduced. 

In addition to this, the latter picture shows a substantial 
line of ossification extending upward from the original trans- 
plant below to the bony septum behind the nasal bones. As 
previously stated, the mucoperiosteum was entirely removed 
from the bone before it was placed between the two layers 
of the septal mucous membrane. It must be inferred, there- 
fore, that nourishment for the transplanted bone was fur- 
nished by the mucoperichondrium of the septum, and that it 
is not always essential that bone so transplanted should be 
covered by the periosteum to insure its life and further 
ossification. 

Three weeks later a second operation vras performed on 
this nose. Under local anesthesia, after undermining the skin, 
the large bony hump was sawed off and moved downward 
to fill in the depression over the cartilaginous portion. In 
applying the copper splint here care was exercised lest the 
pressure be so great as to interfere with the nourishment 
of the bone in its new position. Healing was uneventful, but 
there still remained a slight indentation over the carti- 
laginous portion of the nose. 
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So satisfied was the patient with the result thus far 
obtained that seven months now elapsed before his consent 
could be gained for the third and final step in the correction 
of the deformity. Sept. 30, 1915, under ether anesthesia, 
after again undermining the skin and preparing the dorsum 
nasi for its reception, a longitudinal section was removed 
from the fourth right sternocostal cartilage and placed on 
the nasal dorsum, to fill in the depressed portion. This 
section, with perichondrium attached to its outer surface, was 
about IV4 inches in length and included only the outer half 
of the entire thickness of the costal cartilage, the inner half 
being left in situ, so that the thorax wall need not be too 
greatly weakened. 

The strip of cartilage so removed curved markedly toward 
its perichondrial surface, and this curve made it necessary 
to place it transversely, with its perichondrium downward 
against the cartilaginous framework of the nose. Owing to 
the curvature, however, it conformed nicely with the con- 
vexity of the dorsum. 

The vestibule was packed as before with iodoform gauze, 
and the copper splint applied in the usual way. Healing took 
place without a mishap, with the excellent result shown in 
the photograph taken six months afterward (Fig. 12). 

The psychologic eflFect on the patient, after the change 
wrought in his appearance by this work, is most interesting. 
While before this, as shown in the first picture, he gave no 
heed whatever to his attire, afterward he dressed with the 
greatest care before having his photograph taken. 

1820 Eutaw Place. 

ABSTRACT OF DISCUSSION 

DiL Wm. Wesley Caster, New York: There are points 
in Dr. Cohen's paper with which I do not altogether agree. 
With reference to the use of tincture of iodin as an anti- 
septic I feel that this drug has assisted me greatly in this 
work. It is very important in rhinoplastic surgery to have 
strict asepsis. My method of preparing the patient is to 
cleanse the entire face and nose with green soap and water. 
This is followed by alcohol, and this by tincture of iodin. 
In preparing the nose itself, the vibrissae are removed and 
the nasal cavities are cleansed with Dobell's solution. I 
then pack the nose beyond the point where I expect to 
make my incision with nonabsorbent cotton. I then paint 
the inside of the nose with tincture of iodin. The incision 
is made in all my work from within the nasal cavity in the 
interval between the upper and lower lateral cartilages. 
This point is very clearly recognized by one who is accus- 
tomed to do this work and is shown by a slight fold of 
mucous membrane. I use a small knife especially made for 
this purpose. 
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I believe in completing the elevation of the tissues as 
nearly as possible through the one incision, by means of the 
instrument that is introduced at the beginning of the opera- 
tion. In nearly every instance I make my incision on only 
one side, that is, through the left nasal cavity. The eleva- 
tion of the tissues is carried on deeply, as near the bone as 
possible, under the periosteum over the nasal bones, if pos- 
sible. Dr. G>hen said that he made a mistake in trans- 
planting two strips of bone instead of one large piece. He 
transplanted the bone right, but he got infection, that is 
what caused the trouble. Osteogenesis is relatively far 
greater in the small fragments of bone than in the large 
fragments. That portion of bone that is farthest removed 
from the blood supply has a tendency to absorb, even if 
these small, thin strips of bone are used, and for that rea- 
son I think it far better to use a number of small strips 
which are more easily nourished rather than a large strip 
which will begin at once to be absorbed from the center. 
In these shortening operations I do not, as a rule, use the 
copper splints for retaining the nose in position, after tak- 
ing out a wedge of bone and cartilage. The apex of my 
wedge is at the nasal spine, which is removed, the base of 
the wedge reaching out to the dorsum of the nose. The 
mucous membrane is elevated for a short distance from the 
cartilaginous septum that remains in order that we may 
close the perforation with sutures after the tip is raised. 
A strip of adhesive plaster is run from the inner canthus 
of one eye around the tip to a corresponding position on 
the other side of the nose. This holds the tip in its elevated 
position and relieves all tension. The nasal cavity is then 
packed with vaseline gauze, which is prepared by placing in 
a test tube a narrow strip of gauze, about three fourths of 
the tube being filled with gauze and the remainder with 
vaseline, a piece of cotton inserted and the tube placed in 
a sterilizer for a half hour. The vaseline percolates through 
the gauze and you have an excellent intranasal dressing. I 
first advised this dressing ten years ago and used it in my 
submucous operations before I did this work. The copper 
splints I use are tinned on one surface and are padded 
with a thin layer of cotton. In removing humps from the 
nose I have used the method described — removing the hump 
and transplanting it to some other portion of the nose, but 
as a rule I remove humps by means of a special rasp, the 
teeth of which converge toward the center. This detritus 
is removed by means of a small spoon or curet Many of 
my cases are of several years' standing and they show that 
the transplants are alive and that the deformities are per- 
manently corrected. 

Dr. E. L. Kenyon, Chicago : A man of thirty, an aviator, 
fell about 150 feet. He was strapped to the machine, and 
fortunately it fell under him, but he fell forward, with the 
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result that he was struck very hard; the cheek bones on the 
left side were injured, and the nasal cartilages were crushed 
in, producing marked depressive deformity of the front of 
the nose; and the nasal septum was broken, perforated, and 
crushed to one side. There is no question that he is going 
to be operated on by somebody, and I shall try to see that 
he gets into good hands. 

Dr. Lef G)Hen, Baltimore: I felt certain that infection 
in my case, was not due to any slip in technic, but rather 
because neither of the bone strips received nourishment from 
both sides. This belief was strengthened, when on remov- 
ing the transplanted bone, after infection had occurred, the 
upper strip had become firmly adherent to the skin from 
which it had received sufficient blood, and looked quite 
healthy; whereas the lower strip, which depended entirely 
on the less vascular cartilaginous framework of the nose 
for its nutrition, was bathed in pus, and free from attach- 
ment of any sort. The class of cases presented by Dr. 
Carter are quite different from those shown by me, and in 
them the attainment of ideal cosmetic results is not so easy. 
Up to the appearance of Dr. Carter's last monograph on 
this subject, he had been introducing the strip of bone 
through an external incision made between the eyebrows. 
I am glad to note in his discussion, that he now makes his 
incision within the nose, thus avoiding the scars which fol- 
lowed in his former operations. 
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Preliminary to a discussion of the clinical types of 
labyrinthine disease, may I remind you that the hard- 
ness of the labyrinthine capsule and its anatomic struc- 
ture seem to be so arranged by nature that they form 
an unusually strong barrier against invasion by a puru- 
lent process. 

It is estimated by Bezold that the labyrinth becomes 
involved only once in 500 cases of purulent otitis 
media. Friedich and Hinsberg, on the other hand, 
estimate its occurrence once in 100 cases. The latter 
seems to me more nearly correct. The most vulnerable 
points in the labyrinthine wall are the horizontal semi- 
circular canal, the fenestra ovalis, the fenestra rotunda, 
the promontory and, from the cranial side, the internal 
auditory meatus. The labyrinth may be invaded by a 
purulent process from three sources: (a) from the 
middle ear, (fc) from the blood currents, (c) from the 
meninges. Our cases come chiefly from the first- 
mentioned type, wherein the middle ear spaces become 
the seat of purulent lesion, which in turn advances 
into the bony structure, and during its progress attacks 
the labyrinthine wall and finally invades the delicate 
structures within the labyrinthine capsule. This gives 
rise to our so-called purulent labyrinthitis. 

The following description of the various types of 
labyrinthine inflammation is based largely on clinical 
data. Thus, we broadly divide internal ear inflamma- 
tion into circumscribed labyrinthitis and diffuse laby- 
rinthitis. Before entering into a discussion of the 
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subdivisions it may be well to eliminate those cases of 
chronic suppurative otitis media which have vertigi- 
nous attacks, but without disturbance in the functions 
of the labyrinth. These patients complain of attacks 
of vertigo, but they have hearing, a normal rotation 
test, a normal caloric test and no evidence of fistula. 
As a basis of these attacks of vertigo it is believed that 
middle ear disease has attacked the bony labyrinthine 
capsule without eroding the same. This type of laby- 
rinthine disturbance is known as paralabyrinthitis. 
Probably there should be added to this type of para- 
labyrinthitis those cases in which the patient suffers 
for a few days from labyrinthine irritability as a result 
of irritation caused by injury to the stapes in perform- 
ing a paracentesis. Such a case was recently reported 
by Guntzer: The family physician did a paracentesis 
on a patient who evidently had no infective process, 
but was suffering from an attack of acute catarrhal 
otitis media : 

There was history of pain in the right ear for two days; 
no discharge; since the previous evening has been unable to 
walk; was dizzy and vomited. Examination of the right ear 
showed the membrana tympani slightly reddened, nfo bulging, 
and a pinhead perforation about the center of the superior- 
posterior quadrant, with a droplet of serous red discharge 
exuding. The patient had a spontaneous horizontal nystagmus 
to the left and rotary on looking up ; on attempting to rise fell 
tOMrard the right. Hearing was not impaired, no mastoid 
tenderness, no fever, pulse 88. Diagnosis of lab3rrinthine 
irritation was made, but no assignable cause could be elicited. 
This condition lasted ten days before the patient was able to 
leave the bed. At a subsequent office visit the patient confided 
that his family physician was called the evening before 
Dr. Guntzer's visit to the patient. The patient was told he 
had an abscess in his ear and the doctor used an instrument 
to open it, when the patient at once became dizzy, nauseated, 
vomited and was unable to walk. The lab3rrinthine irritation 
was most likely due to disturbance of the foot plate of the 
stapes. Fortunately the middle ear and labyrinth were not 
infected, there was no discharge and the patient escaped the 
dire consequences that may have followed such an infection. 

The writer has had similar experiences in patients 
whose ear drums have been opened by inexperienced 
operators, but more often these accidents result in at 
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least an attack of serous labyrinthitis with partial or 
total loss of hearing, and occasionally the traumatisms 
are followed by acute purulent labyrinthitis with fatal 
results. The attacks of vertigo, in such cases, are prob- 
ably due to circulatory changes within the labyrinth or 
to transient labyrinthine irritation. Their cause, how- 
ever, is not definitely known. 

In a certain proportion of cases of paralabyrinthitis, 
as the disease progresses, one of two things occur, 
either there is a sudden rupture of the infective mate- 
rial into the labyrinth, causing diffuse labyrinthitis, or 
gradual erosion of the labyrinthine capsule occurs at 
some place, with the walling off of the infective process, 
resulting in a circumscribed labyrinthitis. When the 
latter occurs there are attacks of vertigo with nausea 
or vomiting, which become more severe until the 
patient finally seeks relief. Several of these patients 
have come to my clinics having practically made their 
own diagnosis. Thus they have stated that having had 
chronic discharging ears they recently found, on intro- 
ducing the index finger into the external auditory canal 
that they were seized with vertigo, nausea and vomit- 
ing. In some instances we have been able to repeat 
this experiment and by firm pressure on the tragus, 
closing the external auditory canal, we have been able 
to elicit a positive fistula test. This circumscribed 
labyrinthitis occurs almost invariably with chronic sup- 
puration of the ear, either tuberculous or cholesteato- 
matous. In such cases the disease has not invaded the 
endolabyrinthine spaces. Thus, in such instances, 
although the bony capsule of the labyrinth has been 
eroded, the disease has not really entered the membran- 
ous labyrinth and the end-organs within the labyrinth 
still perform their functions or at least are capable of 
irritation. 

Such patients may have a fairly acute hearing, the 
rotation test and the caloric test are normal and the 
fistula test is positive. There may or may not be 
spontaneous nystagmus to both sides. The writer has 
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records of five (formerly published) cases of this type 
and has seen many others. These cases of circum- 
scribed labyrinthitis should be differentiated from the 
larger class of cases of necrosis of a part or the whole 
of the bony capsule, with destruction of the end- 
organs, many of which are discovered only at the time 
of performing the radical mastoid operation. The lat- 
ter class will be referred to later in this paper. 

Diffuse labyrinthitis may be secondary to either an 
acute or chronic suppuration of the middle ear. It 
may be metastatic or may result from an extension of 
meningitis through the pathways that connect the laby- 
rinth with the subdural l)rmph spaces. The metastatic 
cases usually complicate mumps. Such a case was 
reported by the writer in the New York Medical 
Journal of Aug. 2, 1913, in a boy of 18 who was 
suffering from mumps of great severity, during which 
time he had extreme vertigo and tinnitus in the right 
ear followed in three days by total deafness. He was 
unconscious for four days. The vertigo continued for 
over two weeks, when it gradually subsided. After 
three months there was a partial return of the ftmction 
of the static labyrinth, but he is still totally deaf. 
Endocranial complications, with the exception rarely 
of serous meningitis, never occur in these cases. 

Diffuse labyrinthitis must be considered under two 
heads: first, those cases that present s)miptoms, 
so-called manifest or acute ; and second, cases without 
symptoms, so-called latent or chronic cases. Cases of 
diffuse manifest labyrinthitis may occur with either 
acute or chronic middle ear suppuration. The onset 
is sudden, there is rapidly developing deafness, nausea, 
vomiting, vertigo and nystagmus. The vomiting differs 
from that of intracranial disease in that it is invariably 
associated with nausea. There is no projectile vomit- 
ing. The nausea bears no relationship to food. The 
nausea and the vomiting follow movements of the head. 
The nystagmus is of a mixed, horizontal and rotatory 
type and is directed to the sound side. With the nystag- 
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mus there are also the subjective sense of being turned 
and the apparent turning or spinning of objects in the 
environment. The objective vertigo consists of reac- 
tion movements of the trunk and extremities in the 
direction of the slow component of the nystagmus, 
that is, towards the diseased ear. Such patients, in 
attempting to walk fall toward the diseased side or 
stagger toward the diseased side and must be sup- 
ported. There are no general symptoms, that is, there 
is neither rise of temperature nor acceleration of the 
pulse rate unless intracranial symptoms intervene. We 
have seen all types of labyrinthitis and are convinced 
that even grave intralabyrinthine suppuration may 
occur without fever. The following brief history will 
serve to illustrate : 

The patient had had suppuration in the right ear for five 
months, with no complicating symptoms up to three days 
before coming under observation. Two days previously he 
had been seized with an attack of vomiting and dizziness, the 
latter of which had remained continuously. He had no rise 
of temperature and did not complain of pain in the mastoid, 
nor was there any tenderness on pressure. He was totally 
deaf in the right ear. He had spontaneous rotary nystagmus 
to the left. When walking he was inclined to fall toward the 
right. He was immediately admitted to the hospital, and the 
radical mastoid operation was performed. The mastoid antrum 
and cells contained a small amount of pus, and there was 
much granulation tissue in the tympanic cavity. There was 
no fistula of the labyrinthine capsule, but the region of the 
round and oval windows was granular and soft to the probe. 
The patient made a good recovery from the ether and passed 
a good night; was rational and answered questions early the 
following morning. Later in the morning he began to show 
signs of meningeal irritation, with a moderate rise of tem- 
perature. At noon of the same day there was a sudden rise 
of temperature to 105 F., he became unconscious, and died at 
2:30 p. m., apparently of respiratory failure. 

It must not be forgotten, in this connection, that 
diffuse labyrinthitis is a complication which often 
occurs during an acute exacerbation of chronic sup- 
puration of the middle ear and mastoid, and fever, 
when it accompanies such a labyrinthitis, is, in all prob- 
ability, due to the recrudescence of the mastoid disease. 
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The attempt by the Vienna school to differentiate 
between serous labyrinthitis, so called, and suppurative 
labyrinthitis, so called, leaves much to be desired. This 
differentiation rests on the retention or destruction of 
the labyrinthine functions. However, several cases 
which were clearly serous, in that they occurred during 
the first twenty-four or forty-eight hours following 
the beginning of the acute middle ear abscess, have had 
total destruction of functions during the height of the 
symptoms. A recent case occurring on my service at 
the Manhattan Eye, Ear and Throat Hospital, treated 
by Dr. Friesner, is of this type. 

L. H., a man, aged 42 years, was admitted Feb. 25, 1916, 
complaining of acute suppurative otitis media on the right 
side. He refused myringotomy. Forty-eight hours after the 
spontaneous rupture of the drum he had an acute diffuse 
labyrinthitis wiUi vertigo, nausea, vomiting, etc. Twelve hours 
after the beginning of the labyrinthitis he was totally deaf, 
had a Spontaneous nystagmus to both sides, more marked to 
the diseased side, with no falling nor vomiting. Eleven days 
after the beginning of the acute otitis a simple mastoid oper- 
ation was done. The mastoid healed and the middle ear 
became dry. He complains of tinnitus in the affected ear and 
is totally deaf. The caloric reaction is negative. Rotation to 
right, nystagmus 18 degrees; rotation to left 20 degrees. A 
diagnosis of serous labyrinthitis was made, based on the fact 
that the labyrinthine invasion occurred during the first few 
days of an acute otitis media and the symptoms were not 
severe. Hence, despite the necessity to operate on the mastoid 
the labyrinth was untouched. 

While this differentiation is unfortunate in the selec- 
tion of the terms "serous" and "suppurative," it con- 
tains this truth, namely, so long as any irritability 
remains in the labyrinth, extension from the labyrinth 
to the intracranial structures does not occur. It would 
perhaps have been better, then, to call those cases in 
which the function of the labyrinth is destroyed "grave 
labyrinthitis" and those in which, despite the presence 
of labyrinthine symptoms, the function, or rather irri- 
tability, of the labyrinth was retained "mild laby- 
rinthitis." 
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The diffuse manifest labyrinthitis which complicates 
acute middle ear su|^uration may be divided into two 
classes, first, those which occur within the first three 
or four days of the disease, and second, those which 
occur six, eight or ten weeks after the beginning of 
the middle ear suppuration, in the presence of an acute 
mastoiditis. In the first class the labyrinthitis is almost 
invariably mild or so-called serous. It rarely leads to 
any intracranial complication and frequently, after the 
middle ear suppuration has run its course, the function 
of the labyrinth, at least of the static labyrinth, is 
restored. On the contrary, the cases of labyrinthitis 
which complicate latent mastoiditis, and occur eight or 
ten weeks after the beginning of the acute suppurative 
otitis media, are almost invariably grave, or so-called 
suppurative, and frequently lead to intracranial com- 
plications, that is, meningitis. • As a rule, the latter 
cases are due to infection by one or other forms of 
capsulated coccus. 

As has been stated above, the labyrinthine inflamma- 
tions which camplicate the chronic suppurating middle 
ear may be either manifest or latent. As in the cases 
which occur with the acute otitides, the manifest laby- 
rinthitis may be either grave, that is, suppurative, or 
mild, that is, serous. The suppurative labyrinthitis 
which is progressing to the endocranial structures, that 
is, arousing a meningitis, is usually accompanied by 
fever and headache. The writer has several records 
of cases of this type. The so-called labyrinthine symp- 
toms are very violent and do not become progres- 
sively less severe. On the contrary, those labyrinthine 
inflammations which are mild and have no tendency to 
involve the meninges have associated with them, as a 
rule, neither headache nor rise in temperature. Fur- 
thermore, in the uncomplicated cases the labyrinthine 
s)rmptoms become day by day appreciably less severe. 
The most important signs of an extension of the laby- 
rinthine suppuration to the meninges are headache and 
fever. In these cases, of course, there will be total 
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destruction of labyrinthine irritability. The cerebro- 
spinal fluid may also give us information regarding the 
extension of the disease to the meninges, even in the 
early stages. 

There are cases of diffuse manifest labyrinthitis of 
the mild type which occur after the radical mastoid 
operation. This condition may come on any time dur- 
ing the healing of the radical mastoid cavity. It differs 
from the diffuse labyrinthitis which results from the 
disturbance of the stapes during the radical operation, 
in that in the former the symptoms do not occur for 
the first twelve hours after the operation, whereas, in 
the latter the symptoms supervene at once on the 
patients coming out of the anesthesia. By far the larg- 
est class of cases that we have met are those in which 
the labyrinth has been totally destroyed and in which 
there is no history of recent attacks of vertigo, vomit- 
ing, etc. These cases are discovered solely by making 
the functional test of the labyrinth, a test which we 
invariably make before performing a radical mastoid 
operation. Occasionally, no history of previous attacks 
of vertigo can be elicited. In others there is an indefi- 
nite history of vertigo and vomiting which has been 
referred to other organs, bilious attacks, for instance. 
The relationship between the vomiting and vertigo and 
the ear is not understood by them. There may be a 
spontaneous nystagmus directed to both sides which 
can be observed only when the eyes are turned to the 
extreme angle. 

If the labyrinth destruction has existed for six 
months or more, it has been common in our experience 
to find a compensation test of rotation described by 
Ruttin. The caloric test is negative, as is the fistula 
test, and there is total deafness. When the labyrinth 
becomes filled with pus and granulations, there is an 
extention of the granulation tissue into the internal 
auditory canal and an occlusion of the labyrinthine 
artery occurs. This artery is a terminal artery and its 
destruction entails an extensive death of the bony laby- 
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rinthine capsule, with the formation of a sequestrum. 
In this tjrpe of cases we have frequently found a facial 
paralysis associated with the dead labyrinth. The 
facial paralysis is not invariably due to neuritis. We 
have seen cases in which a paralysis cleared up rapidly 
following the operation. Here, in all probability the 
paralysis was due to pressure either of the granulation 
tissue or of a sequestrum on the nerve. This type of 
labyrinthitis is as dangerous as it is insidious, and 
often leads not only to meningitis, but also to cere- 
bellar abscess and sinus thrombosis. Dr. John B. Rae 
in a paper read before the Medical Society of the State 
of New York, May, 1916, suggested the following 
classification of purulent labyrinthitis: acute diffuse 
labyrinthitis, chronic diffuse labyrinthitis, paralaby- 
rinthitis with fistula, and paralabyripthitis without 
demonstrative fistula. 

The treatment of labyrinthitis varies considerably 
and the indications for operative interference are by 
no means uniformly recognized. There exists, further- 
more, great difference of opinion as to when one should 
interfere in labyrinthine disease and as to the extent 
of that interference. The indications for operation 
depend on the type of labyrinthine involvement. In 
patients, for instance, with chronic suppurative otitis 
media, who have vertigo, but in whom there are no 
other signs of labyrinthine involvement, either of the 
auditory labyrinth or static labyrinth, the radical mas- 
toid operation should be done, without disturbing the 
labyrinth. This is followed, as a rule, by a cessation of 
the vertiginous attacks. In the typt known as circum- 
scribed labyrinthitis, where there are labyrinthine 
symptoms with a normal rotation test, a positive caloric 
test and a positive fistula test, the radical mastoid 
operation, only, should be done. Relief of the symp- 
toms, as a rule, follows this procedure. 

The indication for operation in cases of diffuse laby- 
rinthitis may be considered under two heads: first, 
those cases of acute diffuse labyrinthitis which com- 
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plicate the acute otitides, and second, those cases of 
diffuse labyrinthitis which occur with the chronic mid- 
dle ear suppuration. There are cases of labyrinthine 
invasion which supervene within a day or two after the 
beginning of an acute otitis media. In such instances 
it is rarely necessary to do more than a free myring- 
otomy. These cases are, as a rule, mild and not prone 
to cause intracranial complications. Even where the 
middle ear infection is complicated by an acute mas- 
toiditis which requires interference, the labyrinth 
should not be touched. And this is true even though 
the hearing be lost and the caloric test be negative. In 
many of these cases the function of the labyrinth, at 
least of the static labyrinth, is restored. There is but 
one exception to this rule, and that is cases in which 
the labyrinth has been injured by the myringotomy 
knife. 

With regard to those cases, however, in which a dif- 
fuse labyrinthitis supervenes on an acute middle ear 
suppuration, and latent mastoiditis of six, eight or ten 
weeks' duration, the story is a different one. Here, 
the labyrinth operation is fully justifiable in connection 
with the mastoid operation. Failure to open and drain 
the labyrinth may result in a meningitis, which other- 
wise might be avoided. In the event of a diffuse laby- 
rinthitis complicating either an acute or chronic sup- 
purating ear, in which there is headache, fever, or any 
s)rmptoms from which one might suspect an intra- 
cranial extension of the labyrinthine suppuration, the 
labyrinth, of course, should be opened and drained. 
It is not to be expected that recovery will take place 
in the large proportion of cases, but the fact that the 
meningeal infection may occasionally be localized offers 
sufficient encouragement to warrant this attempt to 
save life. In these desperate cases no half-way mea- 
sures are permissible and the Neumann operation, in 
which the bone is entirely removed, including the 
border of the internal auditory canal, together with 
drainage of the cerebellar spaces, is the ideal procedure. 
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Perhaps the greatest difference of opinion exists 
regarding those cases of diffuse labyrinthitis which 
complicate chronic suppurating middle ears. This is 
particularly true to the manifest variety, that is, cases 
in which there are labyrinthine symptoms and in which 
the functional test shows complete deafness and loss of 
irritability of the static labyrinth. According to the 
Vienna school here are the indications for labyrinthec- 
tomy. If the labyrinth has been invaded by the sup- 
purative process and has been destroyed, the functional 
tests will, of course, show total absence of hearing and 
total loss of static irritability. Many of these cases 
are discovered accidentally in making the functional 
test before doing the radical mastoid operation. It is 
this class of cases which undoubtedly, in time gone by, 
led to a meningitis of unknown origin after the radical 
mastoid operation. A trauma, incident to the radical 
mastoid operation, frequently causes the lighting up of 
the labyrinthine suppuration which has previously been 
walled off from the meninges. Therefore, in these 
cases it is wiser, in addition to the radical mastoid 
operation, to open and drain the labyrinth. In many 
instances this type of case is associated with facial 
paralysis and part of the labyrinthine wall has been 
sequestered. Wherever there are signs of an intracra- 
nial complication, combined with a destroyed labyrinth, 
the posterior fossa should be uncovered, irrespective of 
the t)rpe of labyrinth operation performed. 
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DIFFERENTIAL DIAGNOSIS BETWEEN 

PURULENT LABYRINTHITIS AND 

CEREBELLAR LESIONS 



ISIDORE FRIESNER, M.D. 

NEW YORK 



I should like to state at the outset that I have not 
attempted a complete resume of the differential diag- 
nosis between labyrinthine and cerebellar lesions. 
That has been done very often and very well. I have 
rather sketched the differentiation from the point of 
view of cerebellar symptomatology, paying particular 
attention to one or two phases of the question. 

Even though the occurrence of disturbance of bal- 
ance, vomiting and nystagmus are strongly suggestive 
of the most common cause of such symptoms, namely, 
labyrinthitis, it must not be forgotten that other con- 
ditions, too, may arouse almost identical phenomena. 
Among the conditions which may cause symptoms 
similar to those of labyrinthine disease the most impor- 
tant are lesions in the cerebellum and it is necessary, 
therefore, that the latter be differentiated from laby- 
rinthine disturbances. 

It is, perhaps, best to discuss this differentiation 
from the point of view of cerebellar symptomatology 
under several heads: first, general symptoms of cere- 
bellar lesions, which may be due either to increased 
intracranial pressure or, in the case of abscess, to the 
inflammatory process in the cerebellum and, second, 
focal symptoms of cerebellar lesions, which may be 
either symptoms of disturbance in movement or symp- 
toms of disturbance in the vestibular apparatus. 

In uncomplicated labyrinthitis there is very rarely 
headache. In cerebellar lesions there is almost invari- 
ably headache. With abscess of the cerebellum the 
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headache may not be constant or it may be dull and 
boring, with imbearably severe exascerbations, but it 
is present in at least 90 per cent, of cases. With cere- 
bellar lesions there may be disturbance of the sen- 
sorium, disturbance of respiration, bradycardia, optic 
nerve changes, paralysis of the cranial nerves, none of 
which, with the exception of disturbances in the eighth 
nerve, and occasionally the seventh, ever occur with 
labyrinthitis. There is vomiting with cerebellar lesions, 
as well as with labyrinthine, but in the latter the vom- 
iting is never of the projectile type, that is, it is always 
associated with nausea. Furthermore, the vomiting 
with labyrinthitis becomes daily less, so that after a 
few days it ceases. On the other hand, the vomiting 
with cerebellar abscess is frequently projectile in type 
and is particularly persistent, much more so, as a rule, 
than with abscess in the temporosphenoidal lobe. 

With cerebellar abscess and with labyrinthitis the 
temperature may be normal; with abscess it may be 
subnormal or there may be fever, but uncomplicated 
purulent labyrinthitis of itself never causes a consid- 
erable rise in temperature. With abscess there is fre- 
quently marked emaciation and there may be patho- 
logic changes in the cerebrospinal fluid. In uncompli- 
cated labyrinthitis these, of course, do not occur. 

The focal symptoms of cerebellar lesions which help 
to differentiate them from labyrinthitis may be divided 
into symptoms of disturbances of movement, and 
symptoms of disturbances of the vestibular apparatus. 
With cerebellar lesions there may be hypermetria, 
asynergy, adiadokokinesis, tremor, disturbances in 
speech, atony or hypotony, catalepsy, hemiparesis, fixed 
attitude of the head. None of these occur with laby- 
rinthitis. 

Cerebellar lesions, however, may have in common 
with disturbances in the vestibular apparatus abnor- 
malities in the voluntary movements of the trunk and 
of the extremities. When these disturbances in move- 
ments result from disease in the labyrinth or in the 
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vestibular nerve, they are dependent for their direc- 
tion on two elements, first, impulses from the static 
labyrinth, and secondly, impulses from the muscles and 
joints of the neck. Changes in these peripheral 
impulses cause alterations in the direction of the devi- 
ating movements. Thus, if, as a result of labyrinthine 
disturbance, a person has a spontaneous nystagmus 
directed to the right, when he attempts to stand erect 
he will fall to his left, if he faces forward. The ten- 
dency to fall, then, will be in the direction of the slow 
component of his spontaneous nystagmus. If, how- 
ever, the afferent impulses to the cerebelliun from the 
muscles and joints of his neck are changed by turning 
his face to one or the other shoulder, there will occur 
a change in the direction toward which he tends to 
fall. If this objective imbalance is due solely to a 
patholc^c disturbance of the vestibular impulses, the 
tendency to fall will always be in the direction, in 
space, of the slow component of the resulting nystag- 
mus. This relationship between the spontaneous 
nystagmus and the deviations is ccmstant and charac- 
teristic of labyrinthine lesions and applies to the 
extremities as well as to the trunk. In the presence of 
a nystagmus of vestibular origin to the right, the arms 
held stretched out in front of the body will deviate to 
the left and the direction of this deviation will change 
with alterations in the position of the head. 

On the contrary, the objective disturbances of bal- 
ance due to cerebellar lesions, that is, the falling and 
the deviations of the extremities, bear no definite rela- 
tionship to the spontaneous nystagmus if this be 
present. It is believed, although by no means proved, 
that the vermis of the cerebellum has to do with what 
Edinger called the statotonus ; that is, the development 
of such tonic influences to the voluntary muscles as 
cause the body to be held erect in space. In disease 
of the vermis there is a disturbance of body balance 
and a tendency to fall, usually toward the side of the 
lesion. The direction of this tendency to fall is cen- 
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tral in its origin and is not influenced by changes in 
the perijrfieral impulses. Thus a person who has 3r 
positive Rhomberg, falling to the right, as the result 
of a cerebellar tumor, will fall to the right irrespective 
of any changes in the position of his head. Further- 
more, a spontaneous nystagmus often accompanies 
cerebellar lesions, and if this is present, the direction 
of the falling will not of necessity be to the side of 
the slow component. What has been said regarding 
the tendency to fall applies equally to the deviations 
of the extremities. 

So that, with regard to their influence on voluntary 
movements, the chief differential point between cere- 
bellar lesions and vestibular lesions lies in the fact that 
in the former the falling and the deviations of the 
extremities are central in origin and their direction 
is not influenced by changes in the peripheral or 
afferent cerebellar impulses, whereas in the latter, 
changes in these peripheral impulses, aroused by 
changes in the position of the head, cause alterations 
in the direction of both the falling and the deviations. 

With cerebellar lesions, in addition to spontaneous 
falling and deviations of the extremities, there may be 
a loss of the reaction movements which occur normally 
in response to artificially aroused vestibular impulses. 

The response to functional tests in the presence of 
labyrinthine suppuration, that is, the loss of hearing, 
the loss of reaction to the caloric, rotation and fistula 
tests with the spontaneous nystagmus, etc., are so 
familiar that they require merely mention here. I dare 
say that all those who have performed the functional 
tests of the static labyrinth in the presence of cerebel- 
lar tumors or abscesses have seen the so-called endur- 
ing nystagmus. With cerebellar lesions a caloric 
nystagmus directed to the side of the lesion frequently 
lasts much longer than the normal two and one half 
or three minutes. This phenomenon is believed to 
be due to the loss of the inhibitory influence of the 
cerebellum on the vestibular centers. In two cases in 
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which large hernias of the cerebellum occurred. after 
decompression operations in the posterior fossa I 
attempted by firm pressure on the hernia, after the 
manner described by Barany, to influence the duration 
of the caloric nystagmus directed to the affected side- 
In one of these I was successful, but in the other I 
failed, the nystagmus lasting the normal two or two 
and one half minutes. 

I have purposely left for the end of this paper the 
consideration of the spontaneous nystagmus which 
sometimes accompanies cerebellar disease. As the 
result of our experience in the intervening time Dr. 
Braun and I, in our book on cerebellar abscess recently 
published, have reiterated a statement made about two 
years ago in a paper read before the neurologic section 
of the New York Academy of Medicine, namely, that 
the nystagmus of central origin often cannot be dif- 
ferentiated clinically from that due to labyrinthine 
disease. We have been unable to recognize any essen- 
tial difference between the nystagmus of central origin 
and that due to disease of the labyrinth or vestibular 
nerve. That there are minor differences is evident 
Grey, in his report of cerebellar cases from the Peter 
Bent Brigham Hospital, although agreeing in the main 
with the statement above, calls attention to the fact 
that in their experience the nystagmic movements are 
coarser with subtentorial. lesions. It is true they are 
often more like the caloric nystagmus which one sees 
in the blind. With acute diffuse labyrinthitis the 
nystagmus is almost invariably directed to the oppo- 
site side. With cerebellar lesions the direction of the 
nystagmus may vary at different times. Neumann has 
shown that this occurs with cerebellar abscess. With 
tumors the direction of the nystagmus may vary some- 
times with changes in the position of the head. Fur- 
thermore, with tumors it is more common to observe 
a nystagmus in the arteroposterior vertical plane, I 
have never seen this with vestibular lesions. But in 
the fact that it is a rhythmic movement of both eyes 
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and in the planes in which these movements occur with 
the exception cited above the nystagmus of central 
origin is essentially identical widi that of peripheral 
origin. 

There is, however, a considerable diflference in the 
behavior of the two. The nystagmus with diffuse laby- 
rinthine disease grows appreciably less in intensity 
from day to day, while that of central origin remains 
the same or may even increase in intensity. 

Finally the attempt to consider the nystagmus of 
central origin as an oscillation, an as3mergia to be 
differentiated from that of peripheral origin by the 
fact that in the latter the eye movements decrease on 
fixation of the vision, is not borne out by our experi- 
ence. We have but recently seen a circumscribed 
labyrinthitis, a diffuse labyrinthitis and a fracture 
through the labyrinth, in all of which the spontane- 
ous nystagmus was definitely increased on fixing the 
vision on the index finger held close to the patient's 
nose, and while this is, in all probability, not the rule, 
it is, at all events, too frequent an occurrence to be 
useful as a means of differentiation. 
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THE IMPORTANCE OF AURAL SYMP- 
TOMS IN THE EARLY DIAGNOSIS 
OF TUMOR OF THE CERE- 
BELLOPONTILE ANGLE 



WELLS P. EAGLETON, M.D. 

NEWARK, N. J. 



The eighth nerve, comprising the auditory and the 
vestibular, from a diagnostic surgical standpoint, may 
be divided into three portions : the peripheral, compris- 
ing the end organs in the labyrinth; the intradural, 
extending from the fundus of the internal auditory 
meatus to its entrance in the groove between the pons 
and the medulla, and the intracerebral ramifications 
of its tracts in the brain to its cortical centers in the 
temporosphenoidal lobe and cerebellum. 

The sudden and commanding character of the 
symptoms in inflammation of the cochlea and semicir- 
cular canal are due largely to the small, inelastic walls 
of the containing bony labyrinth, compelling an imme- 
diate paralysis of the function of the delicate nerve 
structures; their bony case not allowing the gradual 
development of s)rmptoms from slow increasing pres- 
sure on the nervous structure, which frequently occurs 
in nervous tissue elsewhere. (The greater resistance 
of the auditory portion in the labyrinth in serous laby- 
rinthitis with the preservation of hearing after the 
complete abolition of the vestibular function is, how- 
ever, somewhat of this nature.) 

After the entrance of the eighth nerve into the pons, 
its proximity to other vital centers generally causes 
the aural symptoms to be immediately overshadowed. 
The diagnostic s3rmptomatology of lesions involving 
the intracerebral portion of the auditory nerve is but 
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rarely recognized, although in my experience such 
lesions are far from uncommon.^ 

In the passage of the eighth nerve, through the 
small space from the fundus of the internal auditory 
meatus to the medulla, across the posterior border of 
the middle peduncle of the cerebellum, the nerve, 
while intradural, is still extracerebral, and, being in 
a free space, may escape for a long time a paralyzing 
pressure from a tumor of the cerebello-pontile angle. 

Many cerebellopontile angle tumors, especially dural 
endothelioma and neurinoma,* are of very slow growth, 
and disturbance of hearing and of the vestibular appa- 
ratus of the affected side are frequently the only symp- 
toms of which the patient complains, the aural often 
preceding other symptoms for months, and sometimes 
for years.* On the recognition of the intracranial ori- 
gin of the aural symptoms may depend the success of 
surgical intervention, and the reputation of the aurist. 
I know of many instances where after weeks and 
months of unsuccessful inflammations and local treat- 
ments, the development of a papilledema has first 
called attention to the true cause of the deafness 
(Fig. 1). 

In studying the aural symptoms of cerebello- 
pontile angle tumors, it should be remembered that 
they are but a modification of the acute aural manifes- 
tations so frequent in fracture of the base of the skull, 
extending through the petrous portion of the temporal 
bone. The .end-result of compression of the eighth 
nerve, whether from fracture or tumor, is the same, 
namely, loss of function, deafness and loss of ves- 
tibular reactability. However, in one, the ftmction of 
the vestibular apparatus of one side is suddenly upset ; 
but, in tumor, the slow pressure on the nerve allows of 

1. Starr: Jour. Nenr. and Ment Dis., 1910, xxxrii, 401. Gntbrie: 
Jctir. LaryngoL, RhinoL and Otol., 191S, xxx, 177. Weinland: Arch. 
Psychiat., xxv'i, 375. Campbell: Histological Studies in Cerebral LocaH- 
sation,London, 1905. Mills: Jour. Nerv. and Ment Dis., February, 1912. 

2. Healy: Jour. Nenr. and Ment. Dis., 1909, xzxvi, 229; Henneberg 
and Koch: Arch. Psychiat, xxxvi. No. 1. 

3. Wimmer: Six Cases o£ Acoustic Nerve Tumors with Operation, 
Hospitalstidende, September, 1914, p. 1169. Schmiegelow: Ztschr. f. 
Ohrenh., July, 1915. 



Digitized by 



Google 



276 IVELLS P. EAGLETON 

a readjustment of the vestibular apparatus during the 
process of compression. 

In fracture there are suddenly: (1) tinnitus and 
deafness; (2) loss of vestibular reactability, asso- 
ciated with (3) vertigo; (4) spontaneous nystagmus 
away from the affected side, and (5) spontaneous 
pointing deviations of both homolateral and contra- 
lateral extremities toward the side of the lesion. The 
deafness and loss of vestibular reactability are perma- 
nent, but the nystagmus, dizziness, and spontaneous 
pointing deviations rapidly disappear. The transient 
vestibular manifestations, the dizziness, nystagmus and 
spontaneous pointing deviations result from a total, 
sudden loss of function of the vestibular apparatus of 
the affected side, and the early abolition of these symp- 
toms is due to a readjustment of the vestibular sys- 
tem, as a whole, to meet the changed condition. 

It is through the same readjustment in the vestibular 
apparatus {of the opposite as well as the affected 
side) which, in the acute cases, so early abolishes the 
spontaneous nystagmus, pointing deviations and dizzi- 
ness, that the slowly growing cerebellopontile angle 
tumors may first manifest themselves. 

We have at our command for the early diagnosis of 
intracranial disturbances of the eighth nerve : ( 1 ) func- 
tional examination of the auditory portion, and (2) 
functional examination of the vestibular portion. 

So important is a complete and systematic routine 
functional examination of the eighth nerve, that all 
patients presenting themselves with disturbance of 
hearing or equilibrium should, because of the time 
consumed and the part played by the personal equation, 
be delegated for examination to a specially trained 
attendant. 

This routine examination by an attendant in my 
office consists, for the auditory portion, in ascertaining : 
(1) the hearing distance of the (a) watch, (6) whis- 
per, and (c) voice; (2) the lower and ui^)er tone 
limits and the measuring of their respective durations ; 
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(3) the Rinne-positive or negative; (4) reference of 
the Weber at both vertex and teeth, and (5) the mea- 
surement of the duration of the bone conduction. 

The routine examination of the vestibular appara- 
tus consists of ascertaining: (1) the presence or 
absence of spontaneous nystagmus. If from the 
above I suspect labyrinthitis or intracranial involve- 
ment, the attendant further (2) examines the sponta- 
neous pointing of both arms and legs, and (3) explains 
to the patient the caloric test: (a) its inconveniences, 
such as vertigo, possible nausea and vomiting; (b) the 
short duration, during induced nystagmus, of the 
pointing deviation and falling, and (c) its successful 
application, largely depending on the patient resist- 
ing the natural tendency to close the eyes, (d) The 
attendant then proceeds to the repeated rehearsing 
with the patient of the pointing and falling positions. 

When the patient thoroughly understands what is 
required of him (4) the cold caloric test is applied in 
my presence, and during it is noted: (a) the induced 
nystagmus; (b) the rapidity of its induction; (c) 
whether it is associated with vertigo or a sensation of 
dizziness; (d) the pointing deviation for both arms 
and legs during the induced nystagmus, and (e) the 
falling tendency. 

If the patient has been thoroughly drilled by the 
attendant prior to the application of the caloric (cold), 
it is remarkable how little time is consumed and how 
much can be ascertained in the few seconds of an 
induced nystagmus. 

In cerebellopontile angle tumors growing from the 
dura, endothelioma, or attached to the acoustic nerve, 
neurinoma or fibroma molluscum, one of the first 
symptoms complained of is a slight deafness with a 
distressing tinnitus. Routine examination with the 
tuning forks may make an early diagnosis of an intra- 
cranial origin by (1) a reduction of the duration of the 
bone conduction of the affected side ; (2) the referring 
of Weber to the unaffected side; (3) a positive Rinne 
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on the affected side, and (4) frequently greater altera- 
tion of the tuning fork reactions than is accounted for 
by the amount of the loss of hearing.* 

All these are too well known to be discussed. In 
the vestibular apparatus, however, many problems 
are still in the realm of speculation. 

Spontaneous nystagmus is generally associated with 
ttmior of the cerebellopontile angle when the tumor 
causes compression of the cerebellar cortex, but its 
slow growth frequently allows of considerable dis- 
placement of the cerebelliun without nystagmus; in 
fact, the slowly progressive deafness has, as a rule, 
long passed into total deafness before the development 
of nystagmus, by which time a papilledema from 
increased intracranial pressure may have also 
appeared. Spontaneous nystagmus is apt to be a late 
manifestation of tumor originating in the cerebello- 
pontile angle, in contradistinction to tiunors grow- 
ing into it from the cerebellum.' Spontaneous nystag- 
mus is also present in a certain proportion of tumors 
situated in the cerebnun,* in which case, however, 
there will be no disturbance of the auditory apparatus, 
the hearing and the tuning fork reactions being normal. 

Again, in intracerebellar growths, glioma, not 
involving the cerebellar cortex, spontaneous nystagmus 
may be entirely absent, although the growth may have 
attained considerable size; but in these also the tim- 
ing fork reactions are apt to be normal, deafness not 
usually being present. 

Spontaneous Pointing Deviations, — Spontaneous 
deviations are, in my experience, very rare during all 
stages of cerebellopontile angle tumors or intracerebel- 
lar lesions of slow development, in contrast to their 
presence in the early stages of acute lesions, fractures 
and abscesses. Especially in those cases not associated 

4. Holinger: Tr. Ninth Otol. Cong., p. 494. 

5. Weitenburg. T. H., and Work, Philip: The Diagnosis of Tumors 
in the Posterior Cranial Fossa, Thb JouaNAL A. M. A., Oct. 16, 1915, 
p. 1345. 

6. Grey, E. G.: Studies on the Localizatioii of Cerebellar Tumors, 
Thb JouaNAL A. M. A., Oct 16, 1915. p. 1341. 
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with a spontaneous nystagmus are spontaneous devia- 
tions uncommon. In cases associated with nystagmus, 
slight deviations from the normal are frequently pres- 
ent, but the deviations are very irregular and variable 
in their appearance, my experience confirming Grey's^ 
observations. 

Pointing Deznations During Induced Nystagmus 
from Cold Caloric. — In cerebellar abscess during an 
induced nystagmus, there is frequently an absence of 
the normal pointing deviation of the homolateral side, 
but in cerebellar growths, deviations are variable. I 
believe that in small tumors (especially those confined 
to the auditory nerve, as in a case observed by me of 
fibroma molluscum, causing complete deafness, and 
three years later involving the opposite ear) no altera- 
tion from the normal pointing deviations will be pres- 
ent. In the larger growths of the angle and those 
originating in the cerebelliun and growing into the 
angle, the interference with the normal pointing devia- 
tions will depend on the tumor being extensive enough 
to interfere permanently with the functioning of the 
cerebellar cortex or tracts of the diflFerent parts. 

In increased intracranial pressure from disturbances 
of the cerebrospinal fluid system, variations in the 
degree of increase may cause variable pointing devia- 
tions, they being at one time absent and again present 
(Fig. 2). 

Vestibular Reactability of the Unaffected Side, — 
The diagnostic assistance obtained from the cold 
caloric of the ear on the opposite side to the lesion has 
been of the greatest value in cerebellopontile angle 
tumor. In cases of partial deafness of one ear, cold 
caloric applied to the unaflFected ear uniformly gave a 
greatly diminished reactability^ 

After the deafness has become complete and symp- 
toms of increased intracranial pressure, such as 

7. Grey, E. G.: Am. Joor. Med. Sc., 1916, cU, 693. 

8. All caloric tests were made with patients seated in an upright 
position. 
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papilledema, present themselves in my experience, it 
is frequently impossible to induce nystagmus by the 
syringing of cold water into the ear of the unaflFected 
side; and if a slight nystagmus is induced, it is unac- 
companied by vertigo or vomiting, at most a slight 
sensation of momentary giddiness being complained 
of. Also in the early cases in which hearing of the 
affected side is still present, while syringing of cold 
water in either ear induces a slight nystagmus, this 
nystagmus is not associated with vomiting or vertigo, 
but generally with a "floating" or swimming sensation 
of very transient duration. 

The value of the diminution of the vestibular reacta- 
bility of the tmaffected side, as a sign of increased 
intracranial pressure, was originally stated* in a com- 
munication to the American Otological Society in June, 
1912. Confirmation of this observation has frequently 
occurred since that date. 

Examination with regard to the reactability of the 
vestibular apparatus in patients suffering from marked 
internal hydrocephalus, the result of intracerebellar 
tumors, may give very conflicting findings at different 
examinations. 

Figure 2 shows a large intracerebellar glial cyst, 
with marked secondary hydrocephalus. The child 
was repeatedly examined during a year and a half 
prior to death. Spontaneous nystagmus was never 
present, and the spontaneous pointing deviations 
observed were too slight and transient to be definite. 
She was repeatedly subjected to the cold caloric. Dur- 
ing a violent headache, doubtless due to a disturbance 
of the constantly present internal hydrocephalus, it 
was impossible to induce nystagmus or pointing devia- 
tions; a day later, however, cold water in either ear 
easily induced nystagmus, associated with normal 
pointing deviations and falling tendencies ; but the nys- 

9. Eagleton, W. P.: Decompression for the Relief of Disturbances 
of the Auditonr Apparatus of Intracranial Origin. Report of Three 
Cases with a Previously Undescribed Aural Condition, Lanrngoscope, 
1912. 
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Fig. 1. — Large endothelioma springing from dura, causing great com- 
pression of cerebellum. Aural symptoms were present for years prior 
to general symptoms of tumor. 
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Fig. 2. — Small tumor with large secondary cyst of cerebellum causing 
great hydrocephalus. During life, spontaneous nystagmus was absent. 
Vestibular reactability was at times present and again absent. 
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tagmus was never associated with a subjective sense of 
vertigo, or with vomiting. 

It would seem, then, that alterations in increased 
intracranial pressure influences the possibility of the 
production of an induced nystagmus and of associated 
pointing deviations, abolishes the vomiting so often 
associated with the cold caloric, and lessens to a 
marked degree the subjective discomfort of dizziness. 

The absence, following cold caloric of vertigo (the 
only complaint frequently being a transient giddiness) 
and vomiting, with a reduction of the vestibular 
reactability of the unaffected side, may probably be 
regarded as symptoms of an increased intracranial 
pressure. 

It would appear, therefore, that the aural manifes- 
tations of cerebellopontile angle ttunor are : (1) pro- 
gressive deafness, beginning with a disturbance of the 
proper relationship between the degree of hearing and 
the tuning fork reaction, especially the duration of the 
bone conduction to the degree of deafness, and ending 
in (2) total deafness; associated with (3) loss of 
vestibular reactability of the affected side; and dur- 
ing the time that the vestibular apparatus is still func- 
tionating (4) a gradual readjustment of the vestibular 
apparatus of the contralateral as well as the homo- 
lateral side is going on, which is manifested by (a) a 
reduction or even a temporary abolition of its reacta- 
bility to the cold caloric (at least when applied in the 
upright position) ; (6) an absence of the vertigo and 
vomiting which normally accompany the induced nys- 
tagmus from the cold caloric, and (c) absence of spon- 
taneous pointing deviations. As the cerebellar cor- 
tex becomes affected, however, may be added: (5) 
spontaneous nystagmus; (6) spontaneous pointing 
deviations, and (7) absence during an induced nys- 
tagmus of the normal pointing deviations of the homo- 
lateral side. 

15 Lombardy Street. 
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ABSTRACT OF DISCUSSION 

ON PAPIE8 OP DRS. PHILLIPS, PUESKER AND BAGLETON 

Dr. Hokacb NiWHAiT, Minneapolis: I wish to emphasize 
the importance in all suppurative cases, of making regular, 
sjTstematic examinations of the labyrinthine and cerebellar 
functions. By doing so we could undoubtedly reduce mate- 
rially the mortality which exists with all endocranial compli* 
cations of otitic origin. Take the statistics for cerebellar 
abscess. Unoperated, the mortality is practically 100 per 
cent while the records of those best fitted to operate in such 
cases show a mortality of 40 per cent Patients with cere- 
bellar abscess too often come under observation in the latter 
stage of the manifest period, when interference cannot be 
expected to yield better results than those stated. But there 
is another group of cases, including the many chronic cases 
of temporal bone involvement and the acute suppurative 
cases, if we were to apply to these our regular routine 
tests of the labyrinthine and cerebellar functions, we should 
gain some light as to what is going on within the cranial 
cavity, and by early operation might safely intervene before 
the appearance of a diffuse meningitis, with very appreci- 
able reduction in mortality. Of great assbtance in making 
a diagnosis of endocranial complications are the results of 
ophthalmoscopic and ocular examinations. Alexander, Neu- 
mann and O. Ruttin stated that in at least 50 per cent, of 
cases of cerebellar involvement originating in the labyrinth, 
there are changes in the fundus. These changes are not 
always marked; only in the later stages, with decided 
increased endocranial pressure, is there a true choked disk. 
But the distinct alteration of the retinal vessels, usually uni- 
lateral and corresponding to the side involved, are suffi- 
ciently constant to be of diagnostic value. Disturbances 
arising from increased pressure affecting the cranial nerves 
come relatively late, but it is not unusual to find a diplopia 
with cerebellar abscess. In three cases coming under obser- 
vation during the past six months, all terminating fatally, 
from several days to two weeks before a diagnosis of a 
terminal meningitis was made, the patient had complained 
of distinct throat symptoms with painful deglutition, and 
this without any discoverable lesion of the throat Thb 
suggests somewhat the possibility of very early bulbar irrita- 
tion associated with these cases of endocranial complication 
in the posterior fossa. 

Dr. Isaac H. Jones, Philadelphia: A woman was referred 
to me with a diagnosis of tumor of the right cerebellar 
hemisphere. It was evident that either the ear tests were 
incorrect or there was nothing the matter intracraniaUy. The 
right ear responded poorly; douching the left with both hot 
and cold water showed normal nystagmus and normal past- 
pointing in both directions, suggesting normal brain stem and 
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cerebellum. Operation was postponed, she became perfectly 
well, has had a baby and has remained in perfect health 
ever since. Unquestionably it was a labyrinthitis and not 
brain tumor. A man getting o£F a train has a sudden explo- 
sive sound in his ear, falls to the platform, is dizzy and sick 
in bed for a week. Right ear is stone deaf, static and 
cochlear. Wassermann markedly positive. Could anything 
be simpler to diagnose — destruction of the labyrinth? But 
it was nothing of the sort, it was a beginning acoustic tumor. 
Later he showed spontaneous vertical nystagmus upward, 
which together with absence of responses from one ear 
make the diagnosis of cerebellopontile angle tumor with pres- 
sure on the brain stem. Necropsy showed cerebello-pontile 
angle cyst Man, neurological diagnosis, right frontal tumor ; 
ear tests suggested left cerebello-pontile angle tumor. How- 
ever, they operated in the right frontal region. Necropsy 
showed left cerebello-pontile angle tumor. An apparentiy 
healthy man with headache showed normal labyrinths and 
eighth nerves and yet the vertical canals failed to produce 
any responses; horizontal canals produced normal nystagmus 
but no vertigo. This phenomenon-complex indicated pres- 
sure within the fourth ventricle; this diagnosis appeared 
ridiculous because the man seemed in such perfect health. 
That night he was rushed to the hospital unconscious; next 
day he regained consciousness but complained of agonizing 
headache. Many physicians and neurologists pronounced it 
hysteria. We stuck to our conviction of an organic lesion 
in the fourth ventricle. Necropsy three days later showed 
abscess in the fourth ventricle. Internal hydrocephalus shows 
absence of reaction from vertical canals and impaired vertigo 
from horizontal canals. Our operative and postmortem find- 
ings suggest that the horizontal canal fibers are confined to 
the medulla and inferior cerebellar peduncle, whereas vertical 
canal fibers traverse the pons and middle cerebellar peduncle. 
Cerebello-pontile angle tumor shows (1) "Crossed" past- 
pointing; both arms point inward or both arms point out- 
ward regardless of type of stimulation. (2) Not only is 
there total absence of reaction from ear on the side of 
tumor but vertical canals of opposite ear fail to produce 
responses, whereas horizontal canal of opposite ear gives 
normal reactions. This is due to pressure on the pons involv- 
ing vertical canal fibers from opposite ear. In one case a 
decompression was done and then stimulation of the opposite 
side gave normal responses, showing clearly that pressure 
had been removed from the vertical canal fibers. 

Dr. J. HouNGER, Chicago: It seems to me that we have 
become too sanguine by the results of the examination of 
the static labyrinth, and are prone to forget the examina- 
tion of the ear by means of the speculum, and tuning forks. 
The statistics of brain tumors show that tumors of the 
acoustic nerve are not very rare, yet they are very rarely 
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diagnosed. Tumors of the acoustic nerve are only dis- 
covered at the necropsy. As to a division of the nerve sup- 
plies of the horizontal and the vertical semicircular canals, 
the same is true of the vestibular and cochlear nerves. This 
division may also give us pointers in trying to locate a 
tumor, as well as the division of the nerve supply of the 
horizontal from vertical canals. All of these points are 
equally important in fractures of the base of the skull, and 
in locating a blood-clot. The following incident may be of 
interest : Last December I saw a patient who had had a fall 
on a slippery sidewalk, after which he got up and walked 
home. A few days later he became drowsy. When I 
examined him his mind was not clear, but he still reacted 
to some questions, slowly and loudly put, and several times 
repeated. The examination by means of speculum and tun- 
ing fork allowed me to make a diagnosis of fracture of 
the base, running from the external canal of the right ear, 
crossing the pyramid of the temporal bone and following the 
course of the eustachian tube. Meningitis. Caloric test was 
contraindicated, the fluid might have gone into the skull 
cavity. Three days later the patient died, and I was requested 
by the coroner's jury to hand in a report independent of 
the coroner's postmortem report A colleague who followed 
the whole proceedings told me afterward that my description 
of the fracture was more accurate than the coroner's 

Dr. George W. Mackenzie, Philadelphia: I wish to 
endorse practically everything Dr. Eagleton said, particularly 
in reference to the early symptoms that are possible of 
solution by careful otologic examination in cases of brain 
tumor long before there are symptoms of marked intra- 
cranial pressure, and, too, in reference to basal fractures. 
In cases of basal fracture, Bezoldt found that one-fourth of 
the fractures involve the temporal bone. A basal fracture 
may involve the middle ear alone, the internal ear alone, or 
both combined. In a case of basal fracture involving the 
middle ear alone, functional tests disclose the typical find- 
ings of involvement of the conducting apparatus. When die 
inner ear is involved, there are the typicad findings of a dis- 
ease of the perceiving apparatus; furthermore, when the 
inner ear is involved, the facial nerve is usually involved 
with it. It is important in all cases of basal fracture, there- 
fore, to make a careful examination of the hearing function 
as well as the static function since it gives us an important 
guide as to the prognosis and method of operation to be 
followed. I recall one instance where a genera! surgeon 
removed the stirrup in a case of fracture of the tegmen 
tympani, causing a pronounced deafness that would not 
have followed had the stirrup been left alone. On the other 
hand, there are many cases of fracture through the labyrinth, 
that could be operated successfully, which are allowed to 
go on to meningitis and death simply through neglect to 
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operate. I believe that all cases of fracture involving the 
base should be examined carefully by the otologist and in 
case the temporal bone is involved, I would urge that die 
otologist perform the operation rather than leave it to the 
general surgeon. I also want to mention a case in which 
I had diagnosed a tumor of the internal auditory canal, 
involving the seventh and eighth nerves. I suggested the 
diagnosis of cysticercus, because the man had lived among 
dogs all his life. In the decompression operation done later 
by a general surgeon, a great portion of the occipital bone 
was removed and the tumor not reached. The patient died 
a short time after from shock. The postmortem examination 
proved the correctness of my diagnosis. Had this case been 
operated by an otologist following the method of removal 
of the labyrinth, slightly modified, the results would have 
been more favorable. My plea is for accuracy in methods 
of examination, using what knowledge we have concerning 
the functions of the inner ear and their deviations from 
the normal when they are involved. One of the gentlemen 
mentioned that a patient had a nystagmus to both sides. 
There is no lesion of the vestibular apparatus or cerebellum 
that can produce a nystagmus to the two sides. Where such 
findings are recorded, it is because of a mistaken observation. 
Nystagmus of reflex origin is always in one definite plane 
and direction and should be observed with the patient look- 
ing straight ahead while the eyes are in condition of rest 
When we record our observations in nystagmus in the side 
positions, we are bringing in an additional factor which has 
nothing whatever to do with the reflex. 

Dr. Lewis Fisher, Philadelphia: In the analysis of cases 
showing vestibular symptoms, in order to get as clear a con- 
ception of this subject as possible, we attempt to visualize 
the anatomy of the parts concerned. We believe that die 
vestibular apparatus starts at the internal ear, and is con- 
nected with the various portions of the central nervous 
system by means of nerve paths. The internal ear, however, 
is by far the most important portion of this vestibular appa- 
ratus. Disturbances in equilibration- cannot occur unless 
there is interference with diis vestibular apparatus at some 
point The same can be said of nystagmus, it can occur only 
when there is disease along the fibers which run to the eye 
muscles producing nystagmus. We try to remember that in 
the internal ear as well as in the eighth nerve, apart from the 
acoustic fibers, there also run two other sets of fibers, one 
set to the eye muscles producing nystagmus, and another 
to the cerebral cortex, producing dizziness. But these paths 
do not run together all the way; in the brain stem they 
part company. The nystagmus fibers run to the eye muscles, 
while the fibers carrying the vertigo stimuli have the cere- 
bellum as their first objective point These paths are dif- 
ferent for the two sets of canals. The horizontal canal 
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fibers enter the cerebellar nuclei by way of the restifonn 
body, and from there, leaving by way of the superior cere- 
bellar peduncles, go to the temporal lobes of the cerd>rum. 
The vertical canal fibers continue higher up in the brain 
stem and enter the cerebellum by way of the middle cere- 
bellar peduncle. There is always an inseparable association 
in the minds of authors between nystagmus and past-point- 
ing. Bardny in his writings says that certain deviations in 
pointing occur in relation to either one component of the 
nystagmus or the other. This is to be greatly regretted. We 
have shown by experiments at the University of Pennsyl- 
vania that the slow component of the nystagmus has abso- 
lutely nothing to do with the dizziness and past-pointing 
that we are able to induce in patients by stimulating the 
labyrinth. When such a relation appears it is simply a 
coincident Thus : The rule as generally postulated, namely, 
that the past-pointing is in a direction opposite to that of 
the nystagmus is not correct, for we have shown that if an 
individual is turned to the right with the head back, the 
resulting nystagmus is to the right, but the past-pointing is 
also to the right, and we believe that this subject could be 
greatly simplified, if this differentiation between the two 
reactions were more generally understood. In cerebral 
abscess, or tumor of the brain stem, or of any portion of 
the brain all the vestibular phenomena are produced either 
by irritation or by destruction of some of the vestibular 
fibers. In patients exhibiting such vestibular disturbances 
only a careful examination of the ear can tell us whether 
the disturbance is in the labyrinth and eighth nerve or whether 
it is intracranial. If in the latter, we are able to tell just 
where within the cranium these pathways have been inter- 
fered with. For example, if in a case presenting vestibular 
symptoms we are able to produce nystagmus but no vertigo 
with past-pointing, we know that the disturbance must be 
in the vertigo pathways between the cerebellar peduncles 
and temporal lobes. If on the other hand, we stimulate the 
labyrinth and are able to produce dizziness with past-point- 
ing but no nystagmus, then, the interruption must be either 
in the pons or medulla oblongata. Generally speaking, a 
careful examination of both labyrinths, and especially of 
each canal separately enables us to test the integrity of the 
di£Ferent pathways and locate lesions with considerable 
accuracy. 

Dr. Chester C. Cott, Buffalo: Tumors which press on 
the auditory nerve or involve this nerve in its growth often 
cause a sudden onset of symptoms. This is due to the fact 
that the resistance of the nerve is suddenly overcome. 
Before the onset of severe symptoms an examination would 
reveal cochlear nerve degeneration. Later there occurs a 
severe attack of dizziness very likely following a trauma 
which the patient usually ascribes as the cause. 
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Dr. Isidore Friesner, New York: In addition to the 
anatomic reasons for the priority of auditory symptoms in 
tumors not only of the cerebellum or pons, but also of the 
nerve, we must not forget that there is a very marked dif- 
ference in the viability — and conversely in the destructibility 
—of the two branches of the eighth nerve. Not only is this 
true as far as the nerve trunk itself is concerned when sub- 
jected to pressure or involvement by a tumor mass, but 
Alexander has shown, from the examination of labyrinths 
which were subject to suppurative process, that this differ- 
ence extends completely throughout the labyrinth itself. 
For instance, the hairs, which are biologically distinct from 
the hair cells, show a difference in viability when they are 
subjected to the presence of pus in the intralabyrinthine 
cavities. So with the tumor which involves, as far as its 
gross structures are concerned, the auditory and vestibular 
nerves equally, the primary disturbance will be in the audi- 
tory function — tinnitus or deafness. Furthermore, there have 
been reported numerous cases where in addition to the eighth 
the facial nerve was involved, and yet there was no paresis. 
So that in the order of their susceptibility we consider the 
auditory nerve, but second the vestibular, and last, the facial. 
In regard to nystagmus to both sides, it is true that in 
many of these cases the nystagmic movements are more 
marked to one side than to the other. With brain tumors, 
however, I have seen a vertical nystagmus directed not 
only upward but also downward. Of course this cannot be a 
physiologic nystagmus. It is a rhythmic movement of both 
eyes, and if we do not call this nystagmus both upward and 
downward, I do not know what we should call it. 

Dr. Wells P. Eagleton, Newark, N. J.: We have all 
seen cases where the otologists should be called in. Our 
general hospitals are crowded with otologic cases. Every 
neurologic ward has its otologic problems, and we could 
give great assistance there, if we could see the cases in time 
to make an early diagnosis. 
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THE METHOD OF TONSILLECTOMY BY 

MEANS OF THE ALVEOLAR EMI- 

NENCE OF THE MANDIBLE 

AND A GUILLOTINE 

AFTER SIX years' EMPLOYMENT* 



GREENFIELD SLUDER, M.D. 

ST. LOUIS 



The history of tonsil surgery is clear beginning with 
Celsus, 10 A. D.* He describes finger enucleation and 
sharp knife enucleation. Surgeons of the middle ages 
at times did tonsillotomy and at one time used a liga- 
ture, for probably a tonsillectomy, by sloughing. The 
first push blade guillotine was introduced in 1827 by 
Physic for tonsillotomy. The pull blade guillotine of 
Fahnestock in 1832 was also for tonsillotomy.* I have 
not been able to determine when blunt dissection or 
dissecting and snaring was introduced. I described 
guillotine enucleation to this society June 9, 1910. 

The various enucleation procedures are summed up 
tmder the headings of (1) the finger dissection, (2) 
the sharp knife dissection, (3) dissection and snaring, 
and (4) guillotine dislocation.* Blunt dissection may 
be classed as a subdivision in the finger or sharp dis- 
section classes. For the finger dissection the instru- 
mentarium has remained unchanged. For all other 
methods it has been greatly multiplied and greatly 
complicated. Many small modifications have also been 
introduced in the primary subdivisions of methods. 

* I gave it thb nmme and described it in detail in the oricinal text: 
Slnder, Greenfield: A Method of Tontillectoniy by Means of a Guillo« 
tine and the Alveolar Eminence of the Mandible, The JouaNAL A. M. 
A., March 25, 1911, p. 867. 

1. McKensie, Morell: Diseases of the Throat and Nose, London, 
1880. 

2*. The scheme of the cuillotine is much older than these dates as 
brought forward recently ^ Dr. Stanton Friedbers in a scholarly his- 
torical sketch of the instrument (Ann. OtoL, Rhinol. and LarjnngoL, 
1913). 

3. This classification was first made by G. L. Richards. 
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The antiquity of the first three, together with the 
infinite variation and multiplication of the instruments 
and the almost infinite (and growing) small variations 
in their technic is to me proof that the "standard (100 
per cent.) tonsillectomy," as recently proposed, has 
not yet been attained by the enthusiastic advocates of 
any one of them. I do not believe a standard ( 100 per 
cent.) tonsillectomy can exist. 

A discussion of methods may be concluded with the 
suggestion that each surgeon should employ that which 
he is best able to execute. For those satisfied with 
none of the older ones, and for those in their develop- 
mental years, when they must learn some method, the 
guillotine technic oflFers the advantages of (1) speed, 

(2) minor (or any) anesthetic (nitrous oxid*), 

(3) better cosmetic results as a rule, (4) small bleed- 
ing, and (5) performance by the sense of touch inde- 
pendent of sight. 

The principle on which it rests is that the tonsil by 
means of the firm metallic ring placed behind and below 
it is dislocated forward and upward or upward and 
forward to a place where it may be manipulated by the 
finger tip. The point of vantage to which it has been 
brought is the alveolar eminence of the mandible, made 
by the last formed tooth in its socket. Below, the 
eminence is limited by the mylohyoid line. On the 
civilized jaw, the body below the line usually presents 
a concavity of more or less depth. On the aboriginal 
American Indian's jaw usually this is almost or quite 
absent. The body is heavier and forms with the emi- 
nence usually a broad convexity, ending below with 
the lower line of the jaw. Such a jaw permits of this 
tonsillectomy being performed with one hand. The 
finger tip is not needed to help push it through. All 
degrees of intermediate modification exist. On eden- 
tulous civilized jaws, the combination of the absence 
of alveolus with the concavity below the line makes a 

4. The tpecial adrantages of nitrous oxid for this tursery were 
emphaiized oy C A. GundeUch (Interstate Med. Jour.» November, 
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set of conditions that should be carefully borne in mind 
by the surgeon. The ring of the guillotine for such a 
case should be thin in order to get into the concavity 
and scoop out the (usually) small fibrous adherent ton- 
sil. The aperture should be small in order better to 
manage the tonsil on the remnant of the eminence. 

Easy cases may be managed often by a surgeon who 
has only a hazy memory of this anatomy; but as the 
difficulties of the case increase, so does the necessity of 
accurate knowledge of this anatomy and its variations. 
In this connection I feel that it is most desirable to 
emphasize again this structure and its changes accord- 
ing to age. Figures 1 to 7 show jaws from early child- 
hood to age. In order to get the tonsil into the 



Fig. 1. — ^Jaw bone from 4^ to 5 years. Internal forfmce. 

ring it is plain that with the younger jaws the guillo- 
tine must cross the mouth at a (varying) greater angle. 
It is ateo to be observed that in order to utilize the 
eminence to most advantage the long (transverse) axis 
of the ring must be parallel to the long axis of the 
eminence. This necessitates the shaft of the guillotine 
taking as its final direction 45 d^[rees downward from 
the line of the alveolus regardless of what may be its 
outward and backward direction. As stated above, 
the outward angle increases with the youth of the 
patient. 

From a considerable observation of surgeons using 
this technic, with opportunity to see their difficulties 
and failures, I feel that the importance of this final 
downward turning of the shaft cannot be too much 
emphasized. It permits a certain hold of the lower 
part of the tonsil on the eminence, while the upper part 
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may be accurately manipulated by the finger tip; oth- 
erwise the lower part escapes the blade. The surgeon 
who fails oftenest is the one who keeps the shaft 
nearly parallel with the alveolus. He seems to forget 
to take his bearings on the mandible. As soon, how- 
ever, as he has been shown the final downward angle 
for his shaft, his difficulties become less and his fail- 
ures fewer. An operator of reasonable skill then soon 
learns to remove any tonsil under any conditions, pro- 
vided he bears in mind the possible changes in the emi- 
nence, and his instrument is one that lets him work to 
best advantage. 

The greatest misfortune which has befallen this 
technic is the modifications of the instrument. The 
instrument which allows the surgeon the greatest 



Fig. 2. — ^Jaw bone at 5 yean. Internal surface. 

advantage under all conditions and gives the highest 
percentage (99.6 per cent, perfect results), according 
to my understanding, is the original guillotine of 
Physic that has been adapted to these special usages. 
It should be strong with a thin elliptic ring and a dull 
blade, not blunt, but merely dull. The capsule of the 
tonsil will slip out from under a blunt blade even after 
it is properly engaged. 

It is evident that for the purpose of dislocating the 
tonsil from its soft hollow bed and bringing it forward 
and upward or upward and forward, thereby to utilize 
the alveolar eminence as a more advantageous place 
from which it may be manipulated and put through 
the ring, a ring and shaft and handle are the essentials 
for the instrument. These features have been retained 
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in a large variety of modifications, which may be 
summarized as follows: those which retain the push 
blade and modify other parts, for example, (1) 
Sauer's* set screw, Ballenger's* handle and LaForce's^ 
instrument; (2) those which utilize a pull blade, as 
Jenning's' instrument, and (3) those in which a snare 
wire is substituted for a cutting blade, as Beck's* 
instrument and its modifications. 



Fig. 3. — ^Jaw bone from 8 to 10 years. Internal surface. 

The original simplest model to my mind has the 
great advantage that it allows the freest movement of 
the wrist and at the same time retains the strength of 
the flexors. It also provides a rig^d closing ring, whose 
still point is on the eminence. All modifications sacri- 
fice more or less both of these advantages. When the 
movements of the wrist are interfered with, the cer- 
tainty of performance is decreased and the possibility 
of removing small pieces that may escape the first 
application of the instrument diminishes, and the man- 
agement of peritonsillar infiltrates becomes less good. 
For these reasons the modifications again fall into 
three classes. Sauer's, Ballenger's and LaForce's lose 
because of their handles. (Ballenger's is the only one 
for which percentages have ever been g^ven. He 
stated that it was good for 70 per cent, of the cases.) 

5. Sauer, W. E.: Tonsil Guillotine with a I>ull Blade, Thb Jousmal 
A. M. A., May 4. 1912, p. 1335. 

6. Ballenger, W. L.: Diseases of the Nose, Throat and Ear, 1912. 



7. LaForce, Burdette: Haemostat Tonsillectome, Laryngoscope. 1914, 
" ' ' " ' "' « ... . ^ ^ JoumMAL A. M. * 

a Single I 

lectome, Tbb Jousnal A. M. A., Jan. 27, 1912, p. 240. 



May 



8. Jennings, J. E.: A New Tonsillectome, Thb Joubhal A. M. A., 
y 24. 1913. p. 1620. 

9. Beck, J. C: Tonsillectomy With a Single Instrument, the Tonsil- 
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The other modifications lose because they needs must 
pull away from the eminence as they come into action. 
Jenning's model has the advantage of a rigid ring 
which enables the surgeon to control the tonsil mass 
under the tip of his finger. This helps him to manage 
a peritonsillar infiltrate and scars, binding the capsule 
down. But it pulls away from the eminence as soon as it 
begins to work, which is a great advantage. Beck's 
instrument, which is a combination of Tyding's snare 
tip and Pierce's handle, has the disadvantage of pulling 
away from both the control of the eminence and the 
finger tip. Pieces which escape the first application of 
the instrument cannot be removed by Jenning's or 



Fig. 4. — ^Jaw bone from 11 to 12 years. Internal surface 

Beck's instruments. Furthermore, both are apt to leave, 
as a flaw in their performance, a ring of capsule with 
lymphoid tissue surrounding the wound. I believe this 
fault impossible of immediate repair by any means. 
To me it has also seemed the most unfortunate, clin- 
ically, because of lymphoid tissue reproduction from 
it sometimes filling the entire fossa. 

An advantage possessed by this technic is that it 
may be done by sight or largely or wholly by the sense 
of touch. Dissecting methods must have clear vision, 
which may be at times difficult or impossible to get. 
The original guillotine has also the advantage of being 
the^ instrument which may be easiest and quickest 
mastered. 

In my original presentation of this technic I made 
two mistakes. First, I gave the impression that was 
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simple and easy to execute. I have since concluded 
that that was most unfortunate. For one who will 
learn it, it is a matter of close study in anatomy, tech- 
nic and touch. I say this now as a result of much 
teaching to undergraduates and graduates. Secondly, 
I spoke of the plica triangularis as a part of the 
anterior pillar, saying,^® "Further examination of the 
specimen reveals that a little of the free edge of the 
anterior pillar, including a few fibers of the palatoglos- 
sus muscle, is attached to it." The specimens usually 
show a red margin at the line where the plica is cut. 



Fig. 5. — Jaw bone from 18 to 40 years. Internal surface. 

which appears to be muscle, but under the microscope 
this is shown to be a mistake. At that time I consid- 
ered the plica to be a part of the anterior pillar, but I 
now believe with Fetterolf^^ that it is a part of the 
capsule only that the pillar is made by the palatoglos- 
sus muscle. The pillar is preserved by this technic. 

This method was developed in almost if not quite 
every detail by Drs. Whillis and Pybus" in England. 
We worked quite independently of each other, quite 
unknown to each other. They did not describe the 
anatomy of the jaw in connection with it or necessary 
to it. 

10. Sluder, Greenfield: A Method of Tonsillectomv by Means of a 
Guillotine and the Alveolar Eminence of the Mandible, Thx Joukital 
A. M. A., March 25, 1911, p. 867. 

11. Fetterolf: Am. Jour. Med. Sc, 1912, i, 37. 

12. Whillis and Pybus: Lancet, London, Sept. 17, 1910. 
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Since then the method in contradistinction to the 
instnimentaritun has been modified twice. Drs. Hill 
and Elfick*' of England use the dislocation principle, 
but utilize the tubercle of the maxilla instead of the 
eminence of the mandible as the point of vantage from 
which to manipulate the tonsil. The hamulus of the 
pterygoid, however, is just back of the tubercle, which 
seems to me to be undesirable, as it is frail and might 
be broken. I have not seen the method used and so 
desire to emphasize that I make this suggestion only as 
a possibility. Dr. G. Hudson Makuen also has proposed 
a method for, as he says, "splitting the capsule." He 
uses the original model guillotine to secure the tonsil 



Fig. 6. — ^Jaw bone at possibly 50 years. Internal surface. 

free from its surrounding structures just as in the 
original procedure, in readiness to "push the blade 
through." Instead, however, he places a snare wire 
around the engaged tonsil on the median side of the 
guillotine and then removes it by the snare. He has 
explained in detail how this splits the capsule, leaving 
a lateral layer in the fossa.^* 

The ring and the blade of the instrument are fea- 
tures of such importance that I feel certain points 
about them should be brought to your notice. The 
original text contains a mechanical drawing, to scale, 

13. Hill and Elfick: Minimizinpr of Hemorrhage in Tonsil Extirpation 
and Employment of Hemostatic Tonsillectome Jour. Laryng. and 
Rhinol., 1914, p. 545. 

14. Makuen, G. H.: Tr. Am. Laryngol. Assn., 1914. 
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of the guillotine (two sizes) specially adapted to these 
needs. They have never been changed save for the 
omission of the copper lining to the ring. The ellip- 
tic ring was thin and the blade ground back for 
2.5 cm. It has, however, been so often changed by 
instrument makers in shape (round) and thickened 
and the blade ground short that I emphasize these 
faults, so the surgeon may — in fact must — know 
what is the correct model and not trust to the state- 
ments of the instrument makers' salesmen. 

Should the ring be thick and the blade ground short 
there is, when they are closed, a sulcus between them 
much deeper than when the ring is thin and the blade 



Fig. 7. — ^Jaw bone at very old age. Internal surface. 

ground 2.5 cm. back. The deeper this sulcus is, the 
more difficult it is to feel what is at the bottom of it ; 
and so it happens that small pieces of the tonsil or 
capsule may have escaped the setting of the instrument 
and be out of the reach of recognition by the finger tip. 
This is not true of a thin ring and long ground blade. 
Omitting the copper lining of the ring permits it to be 
made a little thinner. 

Moreover, the thinner the ring the more certainly 
will it scoop up a small or soft or difficult tonsil or a 
tiny fragment thiat has been left. With a good ring 
and blade, all fragments are easily removed with the 
single exception of a small one near the uvula. A sur- 
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geon familiar with this point, however, never leaves 
this fragment. 

Complaints have been made that a dull blade takes 
too much power for a man's hands to make it cut. For 
this reason a "mechanic's dog" was adjusted** to the 
original model, leaving the model in every way 
unchanged. It is applied for the last cutting only. 

In bearing in mind the importance of the final down 
turn of the shaft regardless of what may be its out- 
ward inclination, much of the difficulty of the technic 
vanishes. There remains, however, a part played by 
the sense of touch. This is a small one in the usual 
case, and its importance may escape the surgeon's 
attention. It becomes, however, a large part as soon 
as he meets the peritonsillar infiltrate left in the wake 
of the various inflammatory throats. Then it is that 
he must attend carefully to what is under his finger 
tip. Peritonsillar infiltrates are diflicult to recognize 
before the operation, and may be of any thickness up 
to 2 cm. and of any consistency up to cartilage. Many 
times I have successfully managed one of 2 cm. thick- 
ness. The management of peritonsillar infiltrates is a 
matter of experience after the technic is satisfactory 
for uncomplicated cases. 

The original description of the "operative proce- 
dure"*® is in every detail correct and complete. None 
of it has been changed or omitted. 

It is not a matter of force, as some surgeons think. 
Beginners are apt to employ too much force. 

3542 Washington Avenue. 

ABSTRACT OF DISCUSSION 

Dr. G. Hudson-Makuen, Philadelphia : The Sluder method 
18 now more talked about, and deservedly so, than any other 
method or perhaps than all other methods combined. I was 
among the first to recognize the value of the procedure and 
to make practical application of it Dr. Sluder's revised 
explanation of the technic leaves nothing to be desired. Many 

15. Sluder, Greenfield: A Method of Tonnllectomy by Mcani of the 
AWeolar Eminence of the Mandible, Tbb Jouinal A. M. A., March, 
1913, p. 650. 
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modifications of the instnunent have been devised, the chief 
purpose for which has been the final enucleation of the tonsil 
after it has once been dislocated from its bed and grasped 
within the fenestra of the instrument. No one as far as I 
know has improved on Dr. Sluder's original method of db- 
location, which, after all, is the distinguishing feature of the 
operation. My first and only difficulty with the method, how- 
ever, was not that it was hard to dislocate the tonsil from its 
bed and engage it in the instrument but rather that with the 
comparatively sharp blade of the original instrument and a 
rapid driving of it through I always had a considerable 
amount of bleeding, to check which required several minutes 
of time and occasionally a ligature or two. On account of this 
excessive bleeding, I concluded that the blade should not be 
sharp and that it should not be driven home rapidly. There- 
fore I dulled the blade a little, after which I seemed not to 
have strength enough in my hand to drive it through slowly 
and at the same time completely. I tried a snare placed 
between the instrument and the pharyngeal wall, using the 
Sluder instrument merely in the place of a forceps for engaging 
the tonsil, but the snare bruised and in other respects injured 
the tonsillar pillars, and then I tried placing the snare on the 
other or inner side of the instrument, which plan I have 
been using with great satisfaction for the last five years. My 
modification of the operation has none of the disadvantages 
of the various other modifications; indeed, its only disadvan- 
tages should be regarded as minor ones. For example, it 
requires two additional instruments, a snare and a pair of 
forceps to hold the tonsil after it has been squeezed out of 
its bed by the wire, and it is also a little more difficult of 
performance and it requires a little more time. Its advantages, 
on the other hand, may be summed up in the expression 
''safety first," and this I think must overshadow all possible 
disadvantages in any operation on any part of the body. When 
the tonsil is once grasped within the fenestra of the original 
Sluder instrument it is completely isolated from the surround- 
ing structures, and the wire of the snare hugs it so closely that 
the gland is squeezed out of its bed together with its very thin 
capsule, and the only cutting accomplished by it is that of the 
mucous membrane reflected from the pharyngeal wall over the 
median surface of the gland. When properly performed, 
therefore, there can be no injury to the soft parts of the 
pharynx, and there should be in uncomplicated cases prac- 
tically no bleeding. Dr. Sluder referred to my claim that this 
procedure splits the capsule of the tonsil. I think it serves to 
split not the true capsule but that which is frequently regarded 
as being the true capsule. In other words, it separates the 
tonsil with its true capsule from the intrapharyngeal aponeu- 
rosis to which the tonsil and its true capsule are closely 
attached. 
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Dr. Giosgb Paull Marquis, Chicago: The important 
point in an operation is to select one which will do the 
work. This operation is a difficult one. I can readily under- 
stand that to one who has not tried it it looks easy to stand 
beside an operator doing the Sluder. He sees the guillotine 
go into the mouth, the finger follows, there is a movement of 
the thumb, and in two or three seconds out comes the tonsil. 
Now these two or three seconds are nothing compared to the 
time required for a dissection; there is no argument on that 
proposition at all; nobody can dissect a tonsil so quickly as 
that. But I have seen men try to do that operation and have 
seen them mutilate throats. Dr. Sluder says that the technic 
of the operation is the education of the finger. Educate the 
finger to replace the eye. Now that is all very welL As I 
said, I am talking about your doing it, not about him doing it 
Please do not confuse that You do this operation and then 
wait four or five days or a week and then do another — do you 
think that will educate the finger so that it will replace the 
eye? Do you think you will be able to tell by the feeling in 
there just what you have under the finger at any moment? 
I would rather trust my eye. I have not been able to train 
my finger so it will replace my eye, and I do not see how 
anybody can unless they are doing the work all the time. 
How are we to decide whether we will do the Sluder or the 
dissection method? Which method will give the best results? 
Which will cause the least injury to the tissues? Which can 
be done in the shortest space of time? If any man can do 
the Sluder operation and have his work 9?.6 per cent perfect, 
I have not a word to say. I cannot do it I can work 99.6 per 
cent, clean with the dissection method. Some of you may 
train the finger so that you will not catch the anterior pillar 
or the posterior pillar, but simply split the capsule and get it 
out very nicely. I cannot do it. I have wounded the anterior 
and the posterior pillars. If you take it by the dissection 
method, simply catching the tonsil and holding it out where 
it is firm, then all you have to do is to slip the point of the 
knife under the plica and continue the curve all around, 
separating the posterior as well as the anterior pillar from the 
tonsil. It can be done in a couple of seconds. Then by merely 
turning down the handles of the forceps you can slip the 
snare over them without releasing them. The great objection 
to the dissection method is that if you let go of the tonsil 
after having grasped it you never can catch it in exactly the 
same way, whereas, if you slip the snare around without 
loosening the forceps you have the same position, and same 
view of the free tonsil. My assistant is standing there with 
a sponge and when the snare is drawn through, the sponge 
slips in and replaces the tonsil. Preventive medicine is much 
more efficient than curative medicine. If you don't allow it to 
bleed you don't have to stop a hemorrhage. You simply 
replace the tonsil with the sponge and hold it there for a 
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minute ; after that is done the pillar is retracted and an iodin 
solution applied to the fossa. You have not much if any 
hemorrhage, and I do have a lot of hemorrhage with the 
Sluder method. 

Dr. W. E. Dixon, Oklahoma Qty: I want to second every- 
thing Dr. Sluder said about his operation, or rather Ids 
technic, but I use the LaForce instrument which crushes the 
blood vessels and absolutely prevents bleeding. I have made 
the same mistake as Dr. Sluder, in that I told men that any 
one could take tonsils out easily and quickly by this technic 
Many of them mutilated the tonsils and pillars and failed to 
get them out. It certainly is a mistake to use too much pres- 
sure against the tonsil and pillars, as it will only tend to bruise 
the pillars and is not necessary. Dr. Sluder says to bring the 
tonsil upward and forward. This can be done without force 
and with very little pressure. Then bring down the dull blade 
of the instrument, and the tonsil is damped off. Take plenty 
of time before the cutting blade is screwed home, and there 
will be practically no hemorrhage. Again with this instrument, 
I do not think as much mucous membrane is cut off as with a 
sharp instrument. Why? Because when you clamp the tonsil 
off, if you see you have too much mucous membrane, you can 
take it off and pull the tonsil up so that you have nothing 
but the tonsil. If too much mucous membrane is removed 
with the tonsil, so that any portion of the edge of the pillars 
are denuded, contraction of the tissue is bound to follow, 
whereas, if the mucous membrane is cut close to the tonsil, 
there will be no contraction and in 90 to 95 per cent of all 
cases it will be difficult to tell that an instrument has been 
used in the throat any time after healing has taken place. 

Dr. E. R. Lewis, Dubuque, la. : I have here an instrument 
for bloodlessly removing tonsils after a scheme of Makuen 
and Lynch — the double snare method. Two wire loops arc 
carried around the tonsil in the ring of the fenestrated snare- 
cannula. The distal loop, the one used for enucleating the 
tonsil, is tightened first, down to about one-half way toward 
complete separation of the tonsil capsule from its aponeurotic 
bed, and in that position it is locked by the lock lever. Suffi- 
cient tension can now be exerted to pull the tonsil away from 
the mandible upward and backward toward the midline, so 
that the intrapharyngeal aponeurosis is lifted into a sort of 
pedicle, around which pedicle the second (proximal) wire loop 
is tightened, sufficiently to insure its holding its grasp after 
the tension on the instrument (upward and backward) has 
been released. As long as this second wire loop holds the 
tissues underlying the tonsil firmly in its grasp it constitutes a 
tourniquet, absolutely preventing any bleeding. The first 
(distal) loop is now slowly drawn home into the cannula, com- 
pleting the separation of the capsule from the aponeurosis. 
The aponeurosis remains puckered in the firm grasp of the 
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second (proximal) wire loop, which completely controls bleed- 
ing from all vessels which are severed by the cutting wire loop. 
This procedure permits removing the tonsil in its capsule, 
with a minimum of traumatism to the pillars and fauces, 
without losing one drop of blood. 

Dr. W. W. Carter, New York : I have had an experience of 
upward of 2,000 cases by the Sluder method. I use the origi- 
nal instrument. I do not believe it can be improved on. In 
my service at Gouvemeur Hospital we have operated on small 
children at the rate of thirty-four cases per hour, and that 
without trying to break any record. Four anesthetists are 
used and many of the cases are done under primary anesthesia. 
I asked my house surgeon recently at what rate we were 
operating, and he said that we had done 17 tonsillectomies in 
thirty minutes. In all of my cases we have not had any bad 
results and the tonsils have been enucleated. The only unsat- 
isfactory results have been in adult cases which have been 
suffering for a number of years from peritonsillar inflam- 
mation. You will recall that the capsule of the tonsil is com- 
posed of four or five thin layers of tissue which in the young 
slide over each other very easily. In adult cases where the 
tonsils have been subjected to repeated attacks of inflam- 
mation these layers are agglutinated and the capsule is flrmly 
united to the surrounding muscular structures. Such cases 
I believe are unsuited to the Sluder method. Such tonsils, 
after carefully dissecting them away from the pillars, should 
he removed by the snare. 

Dr. FkANK £. AuTBN, Belleville, 111.: I do not use Dr. 
Sluder's instrument but I appreciate its worth. From 1904 to 
1910 I spoke before this body on tonsillectomy versus tonsil- 
lotomy. In 1901 Dr. Tydings of Chicago did the first tonsil- 
lectomy as a distinctive operative procedure and estabUshed 
the operation for all time. He used a blunt hook and a snare ; 
he afterward substituted his curved knife and snare. I imme- 
diately took up the operation in 1902 and have been using it 
ever since. Dr. Shider's splendid technic and most magnifi- 
cent instrument is all right in the hands of men who know 
how to use it. There is one kind of tonsil that in my judgment 
you can remove only in one way, and that is in the old 
peritonsillar cases where the capsule and the muscle are one. 
In these cases the dissection method and the snare are the 
best This technic will remove any tonsil. In the past 
fourteen years I have taken out many tonsils by this method. 
While in London I saw a surgeon working who had removed 
over 4,000 pairs of tonsils with a simple artery forceps, with 
beautiful results. Many men are operating with many differ- 
ent technics and yet all are getting fine results. That technic 
which best fits the man is the one for the individual surgeon 
to use. It gives me great pleasure to see the almost universal 
adoption of tonsillectomy as a surgical procedure in the 
removal of the tonsils. It has done more for the children 
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of the world and many adults than any single operation in 
surgery. In India and other parts of the world they are 
doing tonsillectomies. Dr. Edwin Pynchon taught us that a 
small submerged tonsil was most often a dangerous tonsil; 
that it was a question of infection rather than the size that 
should determine the removal of the tonsil Which idea 
fixed for all time the necessity for complete removal of all 
diseased tissue, for if the drainage of infectious material 
into the system was to be stopped it must be done by a dean 
removal of all of the diseased tonsil. 

Dr. J. F. Basnhill, Indianapolis: Three years ago I con- 
demned the Sluder method. I did not know how to do it. 
I now use the Sluder instrument, the latest one, and follow 
Sluder's method as nearly as possible, and I believe that my 
tonsil work is now better than it ever was by the dissection 
plan. Nearly all tonsils can be removed by this method of 
procedure. I have tried it over and over again in peritonsillar 
abscess cases, and it has seemed to me that the success has 
been nearly the same in these cases as in the cases in which 
there was only simple inflammatory hypertrophy. I have 
also employed the Sluder method under local anesthesia. 
Formerly I did these operations under local anesthesia with a 
snare. I wondered if they might not be done just as easily 
with the Sluder, and I found that such was the case; the 
patients complain of no pain, the operation is quickly done, 
and there is as little bleeding as by any other method of which 
I know. The final result is quite satisfactory, and I am sure 
that those who try it with a local anesthetic will find it very 
satisfactory. I have wondered as to whether in certain cases, 
where there is already some involvement of the cervical 
glands, if the necessary amount of pressure on the tonsil by 
the Sluder method in lifting it up might cause some recur- 
rence of an infection that already existed prior to this 
operation. I have seen a few cases in which I believe that 
such had been the case. It is my present belief that the 
Sluder method offers all of the good points ofiFered by any 
other method, can be carried out in less time, and gives better 
end-results. 

Dr. H. W. Loeb, St. Louis : I was very much interested in 
the remarks of some of the speakers as to the difficulty of 
learning the Sluder technic. I had difficulties in the beginning, 
but I had also to learn to dissect the first tonsil right I want 
to refer for a moment to a method that is being used by many 
of Dr. Sluder's followers, including myself, who have not 
the strength that he has in the thumb, and that is stripping 
the tonsil. After the tonsil is pushed through the ring it is 
then turned down toward the larynx and with the finger the 
tonsil is stripped away from the palate. That has been a 
most satisfactory procedure in connection with the Sluder 
method. 
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Dr. WnxiAM S. Tomun, Indianapolis: The specimens 
Dr. Sluder presented to us at St Louis six years ago compare 
very favorably with those he shows us today, evidencing that 
he was doing the operation as well then as he does it now. 
I am also very glad to hear him say that he considers the 
operation a very delicate and difficult one as I felt for a long 
time that I certainly must be very clumsy, for I am free to 
say that it took me at least two years to feel thoroughly sure 
of removing each and every tonsil at the first attempt One 
point I want to make especially, and it was just mentioned 
by Dr. Loeb, is the "stripping of the tonsil." That I consider 
a very important part of the operation for two or three 
reasons. In the first place, it does away with the necessity 
of using any dog or other mechanical device for finally remov- 
ing the tonsil from its moorings. In the second place, if it 
is done properly with good technic it will accomplish the same 
purpose as is being attempted by Dr. Makuen in the attach- 
ment of the snare. If the tonsil be drawn well up out of the 
bed, the knife just sufficiently forced against the anterior 
pillar at its conjunction with the capsule, stretching the peri- 
tonsillar tissue, coincidentally sliding the knife home you get 
a clean capsule and leave the round of the pillars intact with 
the one combined movement Another thing about the peri- 
tonsillar abscesses: I have seen cases where there was an 
extraordinary rise in temperature when there had been 
peritonsillar pus. When this is the case I take a sharp knife 
and see that drainage is made through the supratonsillar tissue 
for its discharge. This will often obviate postoperative rise 
of temperature. 

Dr. Cull£N F. Welty, San Francisco: I have not used 
Dr. Sluder's method because I have been satisfied with what 
I have been doing. I wish to say again for the Sluder method 
or any other method, that I do not believe it will serve well 
where the tonsils have been operated on before. Others have 
had peritonsillar abscess 1 These are the ones that come to 
me, and some cannot be operated by any procedure that 
depends on dislocating the tonsil into the ring of the instru- 
ment Rather than complicate my instrumentarium I have 
decided on the method that is known as the procedure of 
Markham of Chicago, and I have no reason to change it yet 

Dr. £. £. Henderson, Chicago: I first saw Dr. Sluder 
demonstrate this instrument six years' ago. Since that time I 
have been using it. There were a few failures at first due to 
faulty technic where we had submerged or peritonsillar adhe- 
sions to deal with. Now that we understand Dr. Sluder's 
method better and have developed the sense of touch, we 
very seldom encounter a failure in the removal of any t3rpe of 
tonsil The rapidity and remarkable dexterity one can acquire 
by using the Sluder instrument is wonderful Another great 
advantage obtained by the use of this instrument is in gas 
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analgesia, using the dental type of inhaler, requiring only the 
minimum of time for the operation, thereby lessening the 
shock to the patient, also avoiding aspiration of septic material 
into the lungs. Again we are very much in favor of a fairfy 
sharp blade, as a dean cut with a sharp instrument diminishes 
the amount of trauma and, in our experience, lessens the 
hemorrhage. 

Dr. Oliver Tydings, Chicago : I started the dissection work 
on the tonsil on account of operating on my wife with the 
cautery. Pynchon taught me the use of the cautery, but I 
thought there should be a better method, so I worked out the 
dissection. At first I was very much alarmed on account of 
the fear of hemorrhage, but since I became more familiar 
with the operation I do not fear that so much, and I think in 
the doing of any kind of work our patient is entitled to the 
best skill of the operator. There is a certain proportion of 
tonsils which can be taken out by almost any method, but I 
deny that any man lives who can take out as many tonsHs, 
day after day, by any other method than careful <Ussection, 
without doing injury, particularly when they are rushing 
them through at the rate of thirty-four an hour. When you 
take into consideration that that means less than two minutes 
for doing this work, a work requiring a great deal of skill— -I 
tell you that the superficial examination cannot be as perfect 
as it would be if you are doing careful work. Whenever you 
are rushing them through at that rate, somebody must do 
careless work. Today I- use the same practice and same 
methods I did in 1904, with one exception — infiltrating around 
the tonsil. I do not think I have changed my technic at all, 
but I have changed from a blunt to a sharp instrument ta 
hugging the tonsil. I believe that a great many tonsib can 
be removed with Dr. Binder's method as effectively as with 
any other, provided you will follow the technic of Dr. Sluder ; 
but I know that I can remove that same tonsil, perhaps not as 
quickly, but I can take it as free from tonsillar attachment, 
by following the dissection method. If you have adhesions 
to pillar you cannot separate it by any method except by 
leaving an exposed pillar more or less. But that is not die 
cause of deformity. The cause of deformity is redded 
cutting into your pillar; there is where you get deformity. 
If you separate it carefully you will not have deformities to 
amount to anything. 

Dr. W. W. Carter: Dr. Tydings intimated that the oper- 
ation could not be done as rapidly and effectivdy as I 
mentioned. All the cases operated on in my clinic are exam- 
ined beforehand; then they are brought bade to the hospital 
for examination one week after the operation* The residts 
have been very satisfactory and we have had no cases 4>f 
alarming hemorrhage. 
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Dr. Oliver Tydings : I apologize to Dr. Carter. I did not 
intend to cast any reflection on his veracity, but I venture to 
say that there is not one operator in a thousand who will 
accumulate such a speed with as fine a technic in the course 
of a lifetime. I congratulate the doctor on his efficiency in 
that line. I know he is particularly expert along more lines 
than that, and I am glad to pay my tribute to the man who 
can do these things. 

Dr. Greenfield Sluder, St. Louis: I did not mean to 
anticipate this entire discussion when I said that the surgeon 
should adhere to that particular technic that he is best capable 
of doing. I followed that with the statement that for those 
not satisfied with old methods, or the man in his developmental 
years who must learn some new technic, this is certainly a 
good one. The question of hemorrhage was spoken of, and 
Dr. Makuen suggests controlling it by the snare. I think the 
anesthetic has a g^reat deal to do with this. If you do this 
under profound anesthesia, the bleeding will be very small 
If you do it under gas, fill the patient full of a good big meal 
a few minutes before, and he does not lose his nourishment 
and he stands three times the amount of strain with the same 
degree of shock as under ether or any other anesthetic, but 
the blood pressure is raised and a small immediate bleeding 
follows. Secondary hemorrhage is rare. I believe that in the 
whole profession, old and young, there are a good many who 
will never succeed with this. I think also that there are others 
who will never succeed with any other method. For him who 
is satisfied with what he has, let him adhere to it; for him 
who is not, this may have advantages as enumerated. 

Various points have been brought about the bloodless method. 
We have not had the success that Dr. Lewis has had — ^that 
all have been bloodless. They have all bled, and we adhere 
to the original guillotine, not only because of its advantages 
but because of its lack of disadvantages. I cannot emphasize 
too much the importance of the sense of touch. It is a great 
advantage when you can feel what you are doing, when often- 
times you cannot possibly see. 
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LIST OF FELLOWS OF THE AMERICAN MEDICAL 
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